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EPA Region: X

Person(s) in charge of the facility: J. J. Keatina. Asst. Mor.

Safety, Environment and Security

509 - 376 - 7334

Name of Reviewer: D. M. Bennett. EPA Region X Date:

General description of the facility:
(For-example: landfill, surface-impoundment,-pile, cor.tainer;- types -of
hazardous substances; location of the facility; contamination route of
major concern; types of information needed for rating; agency action,
etc.)

618-3. 618-4, 618-5, 618-7, 618-9, b1$-12, 618-13, and the Horn Rapids
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^n d iiasi:e uisposal sites. The above 600 numbered sites were included

in the 300 Area because of their close-proximity to the 300-numbered

sites. The ground water and surface water are the routes of major

concern. The individual sites listed above are either surface imoound-

ments (i.e., ponds or trenches) or landfills fi.e., land disposal).

The 300 Area is located approximately 3 miles north-ofthe--Rirhtand

city limits.

Scores: SM - 65.23 (Sgw - 79.60 Ssw ' 80.00 Sa n 0.00)

SFE ' 0.00

SOC ` 0.00
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National Priorities List

Superfund hazardous waste site listed under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended in 1986

HANFORD 300-AREA (USDOE)
Benton County, Washington

-T'heHanford 300-Area is adjacent to the Columbia River in the southern
section of the 570-square-mileHanford Site approximately 3 miles north of the
City of Richland, Benton County, Washington. Since 1943, Hanford has been the
scene of Federal nuclear activities, primarily production of nuclear materials
for national defense.

The U.S. Department of Energy (USDOE) fabricates nuclear reactor fuel in
the 300-Area, which contains 14 disposal locations. The disposal locations and
plumes of contaminated ground water oover approximately 5 square miles.

An estimated 27 million cubic yards of solid and dilute liquid wastes
comprised of radioactive, mixed, and hazardous constituents were disposed of in
ponds, trenches, and landfills in the 300-Area. USDOE detected uranium in area
springs, wells, and the Columbia River at levels significantly above background.
Almost 70,000 people use ground water and surface water for drinking within 3
miles of the 300-Area.
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FDa "y^4b^-'^' ùh¢ -^;BSh:-.ttC:*-De.art;^'-^nt of c;^,-^oi6gy-are jointly developing
an action plan that will include the work needed to address this area under the
Superfund program, as well as other work needed to meet permitting, corrective
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U.S. Environmental Protection Agency/Remedial Response Program



NPl.. CANDIDATE

Facility name: U.S. DOE Hanford 300 Area Itecejye:
SEP 11

Location: Hanford Site

E'rA Region: X

Person(s) in charge of the facility: J. J. Keating, Asst_ Mor.

Safety, Environment and Security

-- - 5nS =376

Name of Reviewer: D. M. 8ennett, EPA Region X Date:

General description of the facility:
(For example: landfill, surface impoundment, pile, container; types of
hazardous substances; location of the facility: contamination route of
major concern; types of information needed for rating; agency action,
etc.)

1

618-3, 618-4. 618-5. 618-7, 618-9, 618-12, 618-13, and the Horn Rapids

Solid Waste Disposal sites. The above 600 numbered sites were included

in the 300 Area because of their close proximity to the 300 numbered

sites. The groundwater and surface water are the routes of maio

concern. The individual sites listed above are either surface impound-

ments ( i.e., ponds or trenches) or landfills (i.e., land disposal).

The 300 Area is located approximately 3 miles north of the Richland

city limits.

Scores: SM - 65.23 (Sgw = 79.59 Ssw - 80.00 Sa - 0.00)

SFE = 0.00

SDC - 0.00
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---------------------------------- ----------------------------------------
HRS Ground Water Route Work Sheet

Site: U.S. DOE Hanford 300 Area
-------------------------------- --------- -

8/15/87
-

Assigned
--- ----
Multi-

------- --------
Max.

---------
Ref.

Rating Factor Yalue plier Score Score (Section)

-i. Observed Rei-e-ase - - 45 1 45 45 3.1
--------------------------------

If observed release is given
----------
a score of

---------------
45, proceed to

--------
line 4.

---------

If observed release is given
------------------°------------

a score of
----------

0, proceed to
---------------

line 2.
-------- ---°----

2. Route Characteristics 3.2
Depth to Aquifer of Concern 0 2 0 6

'-' Net Precipitation 0 1 0 3
Dn^n h;1;4v

of
46n __

I G\ \\IeaV \\\\r^' V\ the
_ n

V
7
1

n
V 3

Unsaturated Zone

°-
Physical State 0 1 0 3

-^
Total Route Characteristics

-------------------------

----------
Score

-------

--------

--------

-------
0

-------

--------
15

--------

---------

---

3. Containment
------°- °---------------------

0
----------

1
-------

0
-------

3
--------

3.3
---------

4. Waste Characteristics 3.4
Chemical
a. Toxicity/Persistence 18 1 18 18

Hazardous Waste Quantity 8 1 8 8

Total Waste Characteristics Score
-------------------- --------- -------

5. Tarqets
Ground Water Use
Distance to Nearest Well/
Population Served

Total_Targets Score
---------------------- -------
6: If line 1=45 (1x4x5)

If line 1-0 (2x3x4x5)
------ -----------------------

26 26
-------------

3.5
3 3 9 9

30 1 30 40

-----------

-----------

--------

--------

-------
39

-------

----------------
59

----------------

45630 57330

7. Line 6/57330 * 100 Sc(gw)= 79.59
---------------------------------------------
--------------------------------------------- ----------

4^1^^p
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-------- ---------
ecvvv=_co-a=vv=ecce_==_=e=cvc===-e

Si te: U.S. DOE Hanford 300 Area 8/15/87
-- ------------------------------ -------------------------

Assigned Multi-
--------

Max.
---------

Ref.
Rating Factor Value plier Score Score ( Section)

1. Observed Release 45 1 45 45 4.1
-- ------------------------------

If observed release is given
-------
a score

------------------
of 45, proceed to

--------
line 4.

---------

If observed release is given a score of 0, proceed to line 2.
--
2.

------------------------------
Route Characteristics

-°---- ------------------ -------- ---------
4.2

Facility Slo e& Intervening
p

0 1 0 3
=3 Terrain

1-yr. 24-hr. Rainfall 0 1 0 3
° Distance to Nearest Surface 0 2 0 6

Water
Physical State 0 1 0 3

------- ------------------ -------- ---------

--
Total Route Characteristics

------------------------------
Score
-------

-- 0
------------------

15
-------- ---------

3.
--

Containment
----------- -

0 . 1 0 3 4.3

4-

- -----------------
Waste Charactericti-cg

------- ------------------ -------- ---------
4.4

a. Chemical
Toxicity/Persistence 18 1 18 18
Hazardous Waste Quantity 8 1 8 8

--
Total Waste Characteristics

------ -

------°
Score

-----------------
26

--------
26

-------°

5.
- ----------------------

Targets
----- ----- --------

4,5
Surface Water Use 3 3 9 9
Distance to a Sensitive 0 2 0 6
Environment

Population Served/Distance 35 1 35 40
---- to Water Intake- - -----n.......s+..

YV^111D H ealll

--
Total Targets Score

----------- - -
44 55

6.
------------ -----

If line 1=45 ( 1x4x5)
--- ---- ------------------ ------- - -------

--
If line 1=0 ( 2x3x4x5)

--------- - ----------
51480 643 50

-- ------------ ---
Line 6/6435Q-' 100 Sc(sw)=

------------ ------
80.00

---- -------------

------------ --------------- ------------ ---------- ------- -°-°----------
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------------------------- ---- --------------------------
F1RS Air Route Work Sheet

-------- ---------
ssssssss=zcssssssssssssz

ROUTE NOT SCORED
=-------------------- ---- ---- -------9------------------

Assi ned Multi-
----- --
Max.

---------
Ref.

Rating Factor Value plier Score Score (Section)
ccc=ssssesssszxe=zzzcszssszzcszxsezzsccsasssssasssc=ssezszsasssssszzzzs==

1. Observed Release 0 1 0
-

45 5.1

----
---------------------

Date and Location:
------------------------- ---- -------- ---------

--------------------------
Sampling Protocol:

-------- °--°-----°---------- ----------------

,^...a
----------------------------- ------ ------------------------ ------..u;

rna If observed release is
---

given a score of 45, proceed:to line 2.

.
If observed release is

- ------------------ -----
given a score of 0, the Sa=O. Enter on

--------------------------------------
Line 5.
----- - - -----

.^... 2. kaste Characteri-stics 5.2

a. Chemical
Reactivity and 0 1 0 3
Incompatibility

Toxicity 0 3 0 9
Hazardous Waste Quantity 0 1 0 8

-----------° -----------------------------
Total Waste Characteristics Score 0 20

--------------------------- °---------------------------------------------

3. Targets 5.3

----- - P6pL'1 ^i^vPrWithirr4--Mi ie-- 0 1 0 30
Radius

Distance to Sensitive _ 0 2 0 6
Environment

Land Use 0 1 0 3
------------------------------------------

Total Targets Score 0 39
------------- ------------------------------------------------- ------------

4. Multiply 1 x 2 x 3 0 35100

------

"i00 ^ 100

---------

Sc(a^s

--------------- -----------------------

5. iine 413
-------------------- ------------ -------------------- ----------------------

'.^ .

'

.



S S2

Groundwater Route Score ( Sgw) 79.59 6334.57

Surface Water Route Score ( Sgw) 80.00 6400.00

^tiritoute-Score (Sa) ":00 0.00

S2 + Ssw + Sa - 12734.57

V S2w + Ssw + Sa - 112.P_.5

S w+ Ssw + Sa / 1.73 = SM 65.23

FIGURE 10
WORKSHEET FOR COMPUTING SM
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DOCUMENTATION RECORDS
FOR.

HAZARD RANKING SYSTEM

INSTRUMENTATIONS: As briefly as possible summarize the information you used
to assign the score for each factor ( e.g., "Waste quantity - 4,230 drums plus
800 cubic yards of sludge"). The source of information should be provided
for each entry and should be a bibliographic-type reference, include the
location of the document.

FACILITY NAME: U.S. DOE Hanford 300 Area

LOCATION: Hanford Site, Benton County, Washington

DATE SCORED: 8-15-87
0.r

PERSON SCORING: R. D. Stenner, Pacific Northwest Laboratory for DOE

PRIMARY SOURCE(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.):

The information was taken from Department of Energy documents and databases
associated with the Hanford Site, as well as from other publicly available
documents-addressing-conditions at or in the vicinity of-the Hanford Site.
Infesmation-Awwas-aiso gathered throoyh telephone and personal communications
with responsible individuals ( such information is referenced accordingly in
the package).

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

Even though air concentrations ofsome-ofthe-constituents of interest can be
detected above background offsite, no air monitoring data were found
sufficient for HRS scoring of the Hanford CERCLA sites. These constituents
of interest detected above background offsite are present in the routine
gaseous effluents from operating facilities at Hanford. Therefore, the air
route rating factors were not scored.

COMMENTS OR QUALIFICATIONS:

The Department of Energy has completed a preliminary assessment of the
hazardous waste sites located on the Hanford Site. This work served as the
primary basis for developing the scores for the aggregate 300 Area Site.
These preliminary assessment efforts are documented in the "Draft Phase I
Installation Assessment of Inactive Waste-Disposal Sites at Hanford" volumes
and respective addenda which are referenced throughout this package.
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GROUND WATER ROUTE

1 OBSERVED RELEASE

Contaminants detected ( 5 maximum):

An observed release from the 300 Area can be verified utilizing uranium as
the contaminant detected. Verification of uranium in ground water beneath
the 300 Area can be established by comparison of background concentrations
and down gradient concentrations. The following table presents the
background and down gradient concentrations (with associated wells and dates)
that substantiate this rnnrlucinn_

BACKGROUND DOWN GRADIENT -
Concentration Concentration

Date Well ( pCi/L) Date Well (pCi/L

2/20/86 3-8-1 6.6 : 2.3 2/20/86 3-4-10 32 * 5_0
2/20/86 3-8-4 5.1 * 2.1 2/20/86 3-3-1 30 t 4.9

1/29/86
^

3-4-7 a) 42 : 5.3

(a) This well was used to document distance to target ground water well.

-Re-ference-fj-Reference-2,-pages 3, 4, i74=176;-Reference 3; Reference 4.

- Ratio.n.ale for attributing the contaminants to the facility:

Most of the facilities in the 300 Area, completed in 1943 and the years
irm,ediately following, were used to support the fabrication of reactor fuel.
The fuel fabrication process forms the zirconium cladding and the uranium-
silicon fuel core from primary material components and bonds the two together
i n one operation. The activities here included many technical and service
support functions, as well as fuel manufacturing. As the Hanford production
reactors were shut down, fuel-manufacturing activities decreased. These
_activities res;.1?ted i n uranium contaminated waste being disposed of in the
300 Area, and down gradient wells show uranium concentration levels

--- significan*_?y above the uranium concentrations found in background wells.

Reference 6, pages 2.24-2.25, Reference 22, Reference 7.

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Name/description of aquifer(s) of concern:

The aquifer of concern is the unconfined aquifer which is comprised of the
glacio fluvial sediments of the Hanford formation and the late deposits of
the Ringold formation. It generally slopes downward fromwest_to-eatt; dept
to ground water is from 10 to 15 meters (34 to 48 feet). It is bounded belol

2



by either the basalt surface or, in places, the relatively impervious clays
and silts of the lower unit of the Ringold formation. Laterally, the

ridges that------- ---unconfined-aqudfer is-bou. y -te-a.n.tx ina -basa.t ,,uy^a ^„a^ ring the
basin. The Yakima and Columbia Rivers, however, do not entirely transect
these sediments and therefore do not constitute a discontinuity for HRS
Scoring purposes. The basalt ridges above the water table have a low
permeability and act as a barrier to lateral flow of the ground water. The
saturated thickness of the unconfined aquifer is approximately 43 meters in this
area of the Hanford Site and pinches out along the flanks of the basalt
a.n,*.icl i.̂ .es.

Recharge to the unconfined aquifer originates from several sources. Natural
recharge occurs from precipitation at higher elevations and runoff from
ephemeral streams to the west, such as Cold Creek and Dry Creek. The Yakima
River recharges the unconfined aquifer as it flows along the southwest
boundary of the Hanford Site. The Columbia River recharges the unconfined
aquifer during high stages when river water is transferred to the aquifer
aiongtne river-bank.__The unconfined aquifer receives li*.tle recharge from
precipitation directl_y_on-the-Hanfoed S-ite_becauseof a high rate of
evapotranspiration under native soil and vegetation conditions. Large scale
artificial recharge occurs from offsite agricultural irrigation and liquid-
waste disposal in the operating areas at Hanford.

Jlndgrlying thP_surface_sands :f-a-mfxture cf sand and gravel extending to a
depth of 40-60 meters. Basaltic rock starts at that depth and
extends downward over 1.9 miles ( 3000 meters).

Reference 6, page 2.24; Reference 7, page 2.1-2.7; Reference 25; Reference 26

Depth(s) from the ground surface to the highest seasonal level of the
---------- -satarated zone-[water-tabte(_1il of the aq .. ifar ofi^, concern:

Not applicable.

Depth from the ground surface to the lowest point of waste disposal/storage:

Not applicable.

2a. ^,,ŝ



Net Precipitation

Mean annual or seasonal precipitation ( list months for seasonal):

Not applicable.

Mean annual lake or seasonal evaporation (list months for seasonal):

Not applicable.

Net precipitation (subtract the above figures):

Not applicable.

Permeability of Unsaturated Zone

Soil tvne in imcaturatPri 7nnP,

Not applicable.

Permeability associated with soil type:

Not applicable

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

Not applicable.

3
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3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Not applicable.

Method with hiahest score:..------ with ^---- ---

u-a ---1.--Lt-
..... a'r'r:.__.--

Sodium hydroxide
(sodium)
Nitrite, nitrate
Mercury
Chromium (VI)
Cadmium (II)
Lead (II)
Trichloroethylene

Substances in the 300 Area

Uranium
Zinc
Nickel
Nitric acid
Methyl isobutyl ketone
Copper
Beryllium

Reference 6, pages 2.24-2.25; Reference 8, pages 665-672, 675-684, 687-688,
691-692, 697-700, 707-708

Compound with highest score:

Several of these substances results in a score of 18. Uranium, mercury,
beryllium and plutonium are among those having scores of 18.

Cobalt-60
Promethium-147
Plutonium
Tributyl Phosphate
Strontium-90
Cesium-137

4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated:

----if4eii3bstaiiceS-ltSted--be}oVf are invoivedin the fuel element fabrication
nrnrncc whieh takec nlaee in the 300 Area.

Toxicity Persistence TOTAL
S bstance Score Score Score

Uranium 3 3 18
Mercury 3 3 18
Chromium 3 3 18
Plutonium 3 3 18

Reference 9, pages 794-797; Reference 28

4
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Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with
a_iroqtainident s€ore-ufu-(Gi-rea reaSalnable=eSr?l9ate--evelf-ifj!lantity is
above maximum):

The total quantity of hazardous substancesassociated with the aggregate 300
Area Site is at least 27 million cubic yards. Table 1 presents the
individual sites and associated data that were used in creating the aggregate
300 Area Site. Table 1 lists several sites that were early solid waste
disposal sites for which the quantity of wastes are unknown; thus, the
associated quantity is estimated to be at least 27 million cubic yards.

References are listed by waste site in Table 1.

Basis of estimating and/or computing waste quantity:

Most of the facilities in the 300 Area, completed in 1943 and the years
immediately following, were used to support the fabrication of reactor fuel.

- - - - - The ar_. .^t iv_'ti_ . n^c-techFical-and--SerV i{e--s^t f„^^«^o- --• • _p_s -1!ere -- i.n.r-Ts.ded - ma.. ns, as
well as fuel manufacturing. As the Hanford production reactors were shut
down, fuel-manufacturing activities decreased and other act_i-vities increased..

The fuel elements are fabricated by a coextrusion process. This process
forms the zirconium cladding and the uranium-silicon fuel core from primary
material components and bonds the two together in one operation. The fuel
elementsare-protected with a copper ;a^ket for the extrusion process. Therr-• ^--

--,}acket-aa3E^ prevents- atTospheric contamination of the reactive fuel element,
and the copper is easily lubricated for extrusion. Lubricants are removed
using organic solvents such as trichlorethylene. After extrusion into
billets, the copper is removed by dissolution into nitric acid. The uranium
core is recessed by chemical milling so that the billets can receive an end
cap. The chemical milling is performed using copper sulfate, nitric acid,
and sulfuric acid. A zirconium end cap is then brazed on with beryllium.
The fuel elements are tested for cap attachment, cap to core bonding,
cladding to core bonding, and cladding to cap bonding before fuel-element
supports and locking clips are attached. Next, the tubes are autoclaved for
72 hours in 3600C (680oF^ steam to detect any perforations in the cladding or
end caps. Finally, the elements are packaged for storage and shipment.

The quantities of the various constituents in the waste associated with each
individual waste site were compiled as part of the preliminary assessment
effort which is reported in the "Draft Phase I Installation Assessment of
Inactive Waste-Disposal Sites At Hanford" volumes and addenda.

Reference 6, pages 2.24-2.25; Reference 6 and Reference 8 (See individual
references in Table 1 for applicable pages), Reference 24.
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TABLE 1 . Basisiof Estimating and/or Computing Waste Quantity - 300 Area

Area No. an d Name
1

316-11, 300 Area South
Process Pond

316-2, 300 Area North
Process Pond

Wast e iiype s

Cooling water and low••
level liquid wastes
from fuel fabrication
operations and
incidental iwastes from
other facilities in
the 300 A.re!!. Wastes
contained uranium,
copper, chrpmium,
lead, beryllium,
mercury, si1ver,
cadmium, nickel, zinc.
fluoride,
trichloroethylene,
methylisobui:yl,
ketone, nitric acid
and nitrite ion.
Radionuclides include
Co-60.

Same as above.

Years Estimated Volume

1943-1975 10 billion L

1949-1974 10 billion L

4b

No. of
Cubic Yds(a) References

13 million 6, page B.19
8, pages 665 and
666

13 million 6, page 8.19
8, pages 667 and
668
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Area No. and Name Waste Typ es- --'^--
Years

- -
E stimated
-

Volume Cubic Yds(a) References -

316-3, 307 Disposal

^

Wastes from Worksl 1953-1963 1 billion L 1.3 million 6, page 8.19
Trenches Laboratory Area ( 329, 8, pages '669 and

:127, 325iand 326 670
Eluilding4) and sludge
from ^16••1 ppnd.
Sludge contains

'urani m, copper,
ĵum lead,c:hrom

b lli ^ eery u , m rcur,y,
silve t̂ , cadmium, nick-
el, z7nc and:fluoride.
Radionuclides inc1ude

b l i 60co - .a

316-4 Water corotaminated 1948-1956 200,000 L 260 6, page B.21
with hexone-i(metlhyl 8, pages 671 and
isobuEyl ketbne) , 672
bearing uranium wastes
and other uraniumT
bearing wastes from
the 341 Bldg. No data
available on amount of
radionuclides
disposed.

Uranium-contaminat:ed 1945-1973 Unknown Unknown 6, page B.21
600 Area solid waste material with other 8, pages 675-
burial sites ( 618 series, radionuclides Sr-90, 684, 689, 690,
1, 2, 3, 4, 5, and 12) Cs-137' and Pu-239. 691 and 698

4c ^W'`\6 `'^)



N 1

Area No. and Name Waste Tvpes

600 Area solid waste Wastes containing
burial site (618-7) luranium, thorium and

Iheryllium.

600 Area solid waste ^rummec{ waste
burial site (618-9) ontaining uranium,

tributyl phosphate and
{^araffin hydrocarbon.

600 Area solid Waste Radioactive-
Disposal Site (618-13) contaminated soil.

Horn Rapids Solid Waste Wastes generated in
Disposal Site 1100 Area, including

plaint cans, solvents
and oils.

Years Estimated Volume

1960-1973 Unknowm

1950-1956 Unknowm

1950-1950 Unknown

1950-1970 Unknown

( a) Conversion factor used to compute cubic yards from liters is 764 L/cu yd.

4d

No. of
Cubic Yds (a)

Unknown

Unknown

References

!i, page B.21
8, pages 68,7 and
688 p'

6, paile 8.21
8, pages 691 and
692

Ilnknown 6, page B.2
8, pages 699 and
700

Unknown 6, page B.21,
8, pages 707 and
708
27, pages 1
and 2

0&?14
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5 TARGETS

Ground Water Use

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:

Drinking Water:

The City of Richland drinking water recharge wells_are_within 3 miles of the
site and draw water from the aquifer ( of concern). There are 14 of these
recharge wells having depths that range from 40 feet to 134 feet. The
recharge wells arepart Qf the-Rfchland's-eva*_Pr-supply sy3£em.- T§ese welis
a, designed to be used in conjunction with the water supply holding ponds

----located beside the wells. The recharge well system is used during peak water
demand periods and when-the-Columbia River water-pum&,ystem-is-dowi for
maintenance. The recharge system operates with water being pumped to the
holding ponds from the Columbia River; the water in the holding ponds then
filters through the soil column to the aquifer where it is pumped by the
-r-echarge-wel-ls-to-the-cityds-supply-system: The water drawn from the
recharge wells then becomes mixed with the total water in the Richland system

:,- (i.e.,--water-from-the-rjver water treatment system) and is distributed
-through out the-sity.

r' w pr for n i voet '
in
- the -diB.u}king ..af__. ., ,.r, @ ^res:dences I ^ne ciiy is supplied by the Richland

City Water System. Since the city water system draws from either the wells
or the river, there is no municipal water from alternate unthreatened sources
presently available. There are 15 wells ( private wells within 3 miles)
located across the Columbia River from the 300 Area with unknown depth.

Reference 10; Reference 11; Reference 19

Irrigation Water:

The Battelle ( BNW) Farm Operations irrigation well ( RRC well located near the
OSB Building in the Hanford 3000 Area) is within 3 miles of the 300 Area.

Reference 11; Reference 12

Distance to Nearest Well

Loca*.ion of nearest well drawing from aquifer of concern or occupied building
not served by a public water supply: ,

The well closest to the edge of the 300 Area uranium plume is the Battelle
Irrigation Well, which is 1.5-miles south of the edge of the plume.

Reference 7, pages 3.22-3,231; Reference 11, Reference 12.

Distance to above well or building:

The Battelle Irrigation Well is located 1.5 miles from the edge of the plume.

( --- 5



Reference 7, pages 3.22-3.23; Reference 11

Population Served by Ground Water Wells Within a 3-Mile Radius

Identified water-supply well(s) drawing from aguifer(s) of concern within a
3-mile radius and populations served by each:

There are 14 Richland recharge wells located within 3 miles of the site that
draw water from the aquifer. As discussed above, the recharge wells are used
by the city to supplement the water supply during peak periods. The water
from the wells is mixed in with the water in the system from the Columbia
River and distributed through out the city. Thus, the population of Richland
is used for the population served by the wells. Based on the 1980 sensus,

---the-Richland-populati2n is 33-,578;

The population of Kennewick, Washington,is--also -cons-idered becaijse the
Richland City Water Supply System has an emergency water intertie to the
Kennewick Water Supply System. The population of Kennewick is 34,387.

The 300 Area worker population is also considered because the 300 Area has an
emergency intertie with the Richland City Water System. The population of
the 300 Area workers is 3,110.

Reference 10; Reference 13, Figure 4.11., pages 4.32-4.33; Reference 20,
page 3.

The Benton Franklin District Health Department was contacted in an effort to
establish the locations of any wells (drawing from the unconfined aquifer)
across the Columbia River from the site that might be in the 3-mile range of
the-site. The total number of wells_within the defined 3-mile radius
boundary is 15 private single dwelling wells. It is estimated that 57 people
are served by the single dwelling wells.

No data were available regarding the depth and screen intervals of these
private wells; therefore, they were not included in the private well count.

Reference 19

--- -- -----Compuiai.i9n .iaDa...areas_irci:gated_hy_suppty weli:=i-drawing-from^ uifer^sI
of concern within a 3-mile radius, and conversion to population ( 1.5 peop e
per acre :

The Battell-e Far Operations RRC well, which has a depth of 50 feet, is
located -within 3-miles of--the -site. ---The -far-an-operations -draw waterfrom the
well and from the river to irrigate the forage crops that are grown. The BNW
irrigation operations cover a total of 168 acres. Using the 1.5 people per
acre criteria, this results in an affected population of:

(168 acres) (1.5 people/acre) = 252

Reference 12; Reference 11
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Total population served by ground water within a 3-mile radius:

TLhe totai population served is the result of summing the population of the
city of Richland and the estimated population associated with the Battelle
Farm Operations. The total estimated affected population is:

33,578 + 34,387 + 252 = 68,217

This total does not include the V10 300-+4rea workers since they would also
be counted in the City of Richland and City of Kennewick numbers. This will
avoid double counting of populations.
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^ SURFACE WATER ROUTE

1 OBSERVED RELEASE
___ "taminantsdetected in _surfap water - at--the €aci;-ity or dowrm i i i from it

(5 maximum):

There was an observed release to surface water from the 300 Area springs
-which are known to seep into the Columbia River. The observed release was
verified utilizing uranium as the contaminant detected. Significant
concentrations of Uranium were noted in spring water samples as described in
McCormick and Carlile 1984. The following table presents the spring water
concentrations (with associated sample points and dates) that substantiate
the observed release.

Cooror ijArrn
_ a_ rn51\u nn, CK

Samp l e Concentration
Date Point ( pCi/L)

12/20/82 41-1 Spg 9.03 : 3.16
12/20/82 42-1 Spg 15.4 * 5.4
01/22/83 42-1 Spg 19.0 : 6.64
12/20/82 43-3 Spg(a) 2.99 t 1.05

( a ) This spring entry point was used to establish distance to target
population.

Reference 14, pages 18, A.6, C.7-C.8; Reference 15; Reference 6,-page 2.10

_Rationale for attributing the co.n.ta.Tinants to the facility:

Most of.the facilities in the 300 Area, completed in 1943 and the years
immedia±ely-#cl>owing,-were used to support the fabrication of reactor fuel.
The fuel fabrication process forms the zirconium cladding and the uranium-
silicon_fuel core from primary material components and bonds the two together
in one operation. Theactivities_hereincluded many +prhnical and service

_supportfaut^*_ions,-3s-well--as fael-nartufacturing: As-tne Hanford production
reactors were shut down, fuel-manufacturing activities decreased. These
activities resulted in uranium contaminated waste being disposed of in the
300 Area, and down gradient samples show uranium concentration levels
significantly above the uranium concentrations found in background samples.

Reference 6, pages 2.24-2.25, Reference 22 , Reference 11.

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:

6
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Not applicable.

Name/description of nearest down slope surface water:

The Col:.umb#a-River-,-which-arigitsates- in--the mountains of eastern British
_ -Colvmtr'ra-, Canada, #tows -through the nortliern edge of the Hanford Site and

forms part of the Hanford Site's eastern boundary. The river drains a total
area of approximately 70,800 km2 enroute to the Pacific Ocean. The flow of
the Columbia River is regulated by 11 dams within the United States, 7
upstream and 4 downstream of the Site. Priest Rapids Dam is the nearest
impoundment upstream of the Site, and McNarv Dam_is_the_nearest dam
downstream. ( The Hanford reach of the Columbia River extends from Priest
Rapids Dam to the head of Lake Wallula, which is created by McNary Dam.)
This is the only stretch of the Columbia River within the U.S. that is not
impounded by a dam. The width of the river varies from approximately 300 m
to aboitt 1000 m. The flox through_this stretch of the river is retatively
swift, with numerous bends and several islands present throughout the reach.

""Rr The ground water beneath the site discharges directly into the Columbia River
;•.: as evidenced by seeps and springs in the 300 Area.

The flow rate of the Columbia River in this region is regulated primarily by
Priest Rapids-Dam.- Hanford reach flows fluctuate significantly because of
the relatively small storage capacity and operational practices of the nearby
upstream dams. A minimum flow rate of 1,000 cubic meters per second ( 36,000
cubic feet per second) has been established at Priest Rapids. Typical daily
-f]ow. -range-trom-1-,-000 cuhic „Fte rs .per second ( 36,000 cubic feet per second)
to 7,000 cubic meters per second (250,000 cubic feet per second) with peak
spring runoff flows of up to 12,600 cubic meters per second ( 450,000 cubic
feet per second) being recorded. Typical annual average flows at Priest
Rapids Dam are 3,100 cubic meters per second ( 110,000 cubic feet per second)
to 3,400 cubic meters per second ( 120,000 cubic feet per second). Monthly

-- me-an-flows typicaliy peak from April-through 3une and are at the lowest
-level-s--from-Sept-emb2r thru^ugh Dtitiber.

The depth at the deepest part of the measured cross-sections varies
approximately from 10 to 40 feet, with an average around 25 feet. Daily
fluctuations-in-depth caused-by-Priest Rapids regulation can be as much as 10
feet above Vernita and 5 feet at Hanford.

Reference 7, page 2.1; Reference 25, page 11.3-13.

Average slope of terrain between facility and above-cited surface water body
in percent:

Not applicable.

Is the facility located either totally or partially in surface water?

The facility.itself is located onthe bank of
concentrations, attributable to the 300 Area
to -extend to river mile 43.8.

Reference 14, page 18 and C.8
6a

thaColumbia RivPr, Ilranium
site, in the river is projected
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Is the facility completely surrounded by areas of.higher elevation?

Not aool icahle_

1-Ynar 7C-Nntir Rainfall in Tnphne

Not applicable.

Distance to Nearest Down slope Surface Water

Not appiicabie.

oh„^;c,1 e+ate of Waste^JI JV

Not applicable.

3 CONTAINMENT

Containment

Methodfs) of wast°c ^ur ieachate containment evaluated:

Not applicable.

Method with highest score:

Not applicable.

7
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4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound(s) evaluated

-1 i3ted
. .

------ ------The subsiancf^ bel;:r are inYOlvEd in the ruel element fabrication
process, which takes place in the 300 Area.

Substances in the 300 Area

------ Sodium hydroxide
(sodium)
Nitrite, nitrate
Mercury
Chromium (VI)
Cadmium (II)
Lead (II)
Trichloroethylene

Urantum -- --
Zinc
Nickel
Nitric acid
Methyl isobutyl ketone
Copper
Beryllium

Cobait-6V

Promethium-147
Plutonium
Tributyl Phosphate
Strontium-90
Cesium-137 -

Reference 6, pages 2.24-2.25; Reference 8, pages 665-672, 675-684, 687-688,
691-692, 697-700, 707-708

Compound with highest score:

Several of these substances results in a score of 18. Uranium, mercury,
beryllium and plutonium are amung those having scores of 18.

Toxicitv Persistence TOTAL
Substance Score Score Score

Uranium 3 3 18
Mercury 3 3 18
Chromium --- 3 3 12

Plutonium 3 3 18

Reference 9, pages 794-797 Reference 28

Hazardous Waste Ouantit

Total quantity of hazardous substances at the facility, excluding those with
a containment score of 0 (Give a reasonable estimate even if quantity is
above maximum):

The total quantity of hazardous substances associated with the aggregate 300
Area Site is at least 27 million cubic yards. Table I presents the
individual sites and associated data that were used in creating the aggregate
300 Area Site. Table 1 lists several sites that were early solid waste
disposal sites for which the quantity of wastes are unknown; thus, the
associated quantity is estimated to be at least 27 cubic yards.

RefEreREES art listed by waste site in Tabie f.
8
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Basis of estimating and%or computing waste quantity:

Most of the facilities in the 300 Area, completed in 1943 and the years
immediately following, were used to support the fabrication of reactor fuel.
The activities here included many technical and service support functions, as
well-as fuel manufacturing. As the Hanford production reactors were shut
down, fuel-manufacturing activities decreased and other activities increased.

The fuel elements are fabricated by a coextrusion process. This process
forms the zirconium cladding and the uranium-silicon fuel core from primary
material components and bonds the two together in one operation. The fuel
elements are protected with a copper jacket for the extrusion process. The
jacket also prevents-atmospheric contamination of the reactive fuel element,
and the copper is easily lubricated for extrusion. Lubricants are removed

'a T using organic solvents such as trichlorethylene. After extrusion into
billets, the copper is removed by dissolution into nitric acid. The uranium
core is recessed by chemical milTing so that the billets can receive an end
cap. The chemical milling is performed using copper sulfate, nitric acid,
and sulfuric acid. A zirconium end cap is then brazed on with beryllium.
The fuel elements are tested for cap attachment, cap to core bonding,

^^, cladding to core bonding,andcladding_to caQ_bonding_hefore fuel-element
s'^pY^rt^ and l^^k ny" ^ii°p s are attached. Next, the tubes are autoclaved for
72 hours in 360oC_^680of)_steamto deiect-anyperforations in the cladding or
Pnd caps. Ginally, the elements are packaged for storage and shipment.

The quantities of the various constituents in the waste associated with each
-Jndlvldual-waste site were compiled 'a5 part of tiepreliminary assessmentent
effort which is reported in the "Draft Phase I Installation Assessment of
Inactive Waste-Disposal Sites At Hanford" volumes and addenda. In compiling
the inventory, it was assumed that since ground water seeps into the Columbia
River, the containment associated with the surface water route is considered----not to be 0, and all the waste quantities cited were available for migration.

Reference 6, pages 2.24-2.25; Reference 6 and Reference 8(See individual
references in Table 1 for applicable pages), Reference 24.

8a ^,^i^0
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TABLE 1. BasiS of Estimating and/or Computing Waste Quantity -;300 Area

No. of
_ Area No. and Name Waste ' Types Years Estimated Volume Cubic Yds^a) References

316-1, 300 Area South Cooling water and low- 1943-1975 10 billion L 13 million 6, page B.19
Process Pond level liquid wastes 8, pages 665 and

from fuel jfabrication 666
operations and
incidental wastes from
other facilities in
the 300 Area. Wastes
contained uranium,
copper, chromium,
lead, berylllium,
mercury, silver,
cadmium, nickel, zinc.
fluoride, ^
trichloroethylene,
methylisobutyl,
ketone, nitric acid
and nitrite ion.
Radionuclides include
Co-60.

316-2, 300 Area North Same as above. 1949-1974 10 billion L 13 million 6, page 8.19
Process Pond 8, pages 667 and

668

^ 8b
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4

Area No, and Name Waste Types ^Yi.ars Es timated Vo lume Cubic Yd s (a) Refe rence ' s

316-3, 307 Disposall Wastes from Works 1195:3-1963 1 Ibillion L 1.3 million 6, page 8.19
Trenches Laboratpry Area (329, 8, pages 669 and

327, 325 and 326 670
Buildings) and sludge
from 3115-1 pond.
Sludge contains
uranium, copper,
chromium, lead, '
beryllium, mercury,
silver, cadmium, nick-
el, zinc and fluoride.
Radionuclides include
cobalt-ti0.

316-4 Water contaminated 1.948-1956 200,000 L 260 6, page 8.21
with hexone- (methyl 8, pages 671 and
isobutyl ketone) 672
bearing uranium wastes
and other uranium-
bearing wastes from
the 321 Bldg. No data
available on amount of
radionuclides
disposed.

Uranium-contaminated 1945-1973 IJnknown Unknown 6, page 8.21
600 Area solid waste material with other 8, pages 675-
burial sites (618 series, radionuclides Sr-90, 684, 689, 690,
1, 2, 3, 4, 5, and 12) Cs-137 and Pu-239. 691 and 698

8c



Area No. and Name

600 Area solid waste
burial site (618-7)

600 Area sollid waste
burial site (618-9)

600 Area sollid Waste
Disposal Site (618-13)

Wast e TYFLes

Wastes containing
uranium, thorium and
beryllium.

Drummec{ waste
containing uranium,
tributyl phosphate and
paraffin Ihydrocarbon.

Radiioactive-
coni:aminated soil.

Ly

No. of
Years Esti mated Volume Cub ic Yds(a) References

1960-1973 Unknown Unknown 6, page 11.21
8, pages 687 and
688

1950-1956 Unknown. Unknown 6, page BI.21
8, pages 691 and
692

1950-1950 Unknown Unknown 6, page B.2
8, pages 699 and
7'00

( a) Conversion factor used to compute cubic yards from liters is 764 L/cu yd.
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5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substance:

The Richland drinking water intake is within 3miles of the detectable
uranium concentrations in the river downstream of the 300 Area (i.e., river
mile 43.8). The 300 Area also has an intake from the river that is used for
both drinking and process water. This intake is located within the stretch
of river with detectable uranium concentrations and, thus, within the borden
of the site.

ihelr-i--CitiesJJniversi_t-y_Center-has an-intake from-the-river, which is used
for irrigation. Also, the Battelle Farm operations has an intake from the
river, which is used to draw water for irrigation purposes. Both the Tri-
City University Center irrigation intake and the Battelle Farm operations
irrigation intake are within 3 miles of the site.

The river is also used for recreation.

Reference 16; Reference 17; Reference 11; Reference 23

Be
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Is th°cr°c tidal influenl.ei^

The site is located upstream of four dams, therefore, there is no tidal
influence at the site.

Reference 7, page 2.1 .

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicable:

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

No fresh-water wetlands were found near the Hanford Site.

Reference 11

Distance to critical habitat of an endangered species or national wildlife
refuge, if 1 mile or less:

Although there are several sensitive and threatened species that are
residents of the Hanford Site ( for at least part of the year), no endangered
species are known to be residents of the site. Two threatened species, the
bald eagle and the ferruginous hawk, are residents of the site (for at least
part of the year). Because there are no endangered species (state or federal
listing) _Lh-a-t--re5ideat-the site,-t.here is--no-critical habitat to be
considered in the ranking of the 300 Area Site.

The Draft Phase I Installation Assessment of Inactive Waste-Disposal Sites at
Han-fgrd,Yolume- 1,-.lul-y 1085 listed- the `!erriam's Shrew as being on the State-- -
Endangered_Species-List.- This information was taken from a list published in-- -a preliminary draft of an environmental impact statement, and, since the
referenced February 1987 list shows the Merriam's Shrew as only a proposed
sensitive species, it is assumed that the previous list taken from the
preliminary draft is in error.

Reference 18

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing bodies) or
1 mile (static water bodies) downstream of the hazardous substance and
population served by each intake:

The City of Rickland drinking water intake is within 3 miles downstream of
9



9^30 0 11.. C L_ / _J ^30^ Area Site kLons,uen ng that the boundary of the site reaches to river
mile 43.8). The Richland intake is located at approximately river mile 46.4.
The City of Richland population is 33,578. The 300 Area also has an intake

___(312-Intake)--from the river. The 312 Intake is located within the border of
the 300 Area Site (considering that the boundary of the site reaches to river
mile 43.8). The population served by the 300 Area intake (300 Area workers)
is 3110.

The population of Kennewick, Washington, is also considered because the
Richland City Water Supply has an emergency water intertie to the Kennewick
Water Supply System. The population of Kennewick is 34.387.

ra... T..:rr^^ rr,-Cities University Center has an intake from the river, which is used
for irrigation. The estimated population affected by the Tri-Cities
University Center irrigation water intake is 240.

The Battelle Farm Operations utilizes a river intake for irrigation water
that As witiritr-3 miles of the 300 Area Site. The estimated population
affee ed by. the oa,,.^o.aa_„_ct r, Farm "uperations ,

irrigation water intake is 252.

Reference 6, page 2.10; Reference 17; Reference 20, page 3; Reference 16;
Reference 11; Reference 12; Reference 21

9a
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Computation of land area irrigated by above-cited intake(s) and conversion to
population (1.5 people per acre):

The land area irrigated by the Tri-Cities University Center is estimated to
be 160 acres. Using the 1.5 people per acre criteria the population affect
is estimated to be: I

160 acres (1.5 people/acre) = 240

Reference 17

The Battelle Farm Operations RRC well is located within 3 miles of the site.
The farm operations draw water from the well and from the river to irrigate
the forage crops that are grown. The PNL irrigation operations cover a total
of 168 acres. Using the 1.5 people per acre criteria, this results in an
affected population of:

168 acres (1.5 people/acre) = 252

Reference 12; Reference 11

Total population served:

The total population served is calculated by summing all the respective
p"vpul'ation estimates: -

33,578 + 34,387 + 240 + 252 = 68,457

This total does not include the ^110 300-Area workers since they would also
be counted in the City of Richla d and City of Kennewick numbers. This will
avoid double counting of populations.

Name/descrintinn of nearest of the above water intakes:

The nearest water intake would be the 312 Intake located at the 300 Area.
This intake serves the 3110 workers of the 300 Area. It is used for drinking
water as well as process water.

Reference 16; Reference 20, page 3; Reference 21

Distance to above-cited intakes, measured in stream miles.

_- ----- _-= T^c=h^ -1:t^s SscaLeu wicnin ine border-of the 300 Area Site ( considering
that th etnat e boundary of the site reaches to river mile 43.8). Thus, the
distance to the intake is 0 miles.

Reference 14, page 18; Reference 16; Reference 20, page 3; Reference 21

10
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AIR ROUTE

1 OBSERVED DF`FME

Contaminants detected:

Even though air concentrations of some of the constituents of interest can be______, _
aezectea_aGovehackgr9und-_9ffs?te;nIIt-a?r mnn;roring data were found
sufficient for HRS scoring of the Hanford CERCLA sites. These constituents
of interest detected above background offsite are present in the routine
gaseous effluents from operating facilities at Hanford. Therefore, the air
route rating factors were not scored.

Date and location of detection of contaminants:

Not Applicable

Methods used to detect the contaminants:

Not Applicable

Rationale for attributing the contaminants to the site:

Not Applicable

2 WASTE CHARACTERISTICS

Reactivity and Incompatibilitv

Most reactive compound:

Not Applicable

-------Mos-t-inc9mOa-tiblPpdi]'- nf Cnm^n,oL'.n.d5:

Not Applicable

11
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Toxicity

Most toxic compound:

Not Applicable

Hazardous Waste Quantity

__Tdtal

J

Not Appiicabie

Basis of estimating and/or computing waste quantity:-^-
^.,

Not Applicable

3 TARGETS

Population Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:

0 to 4 mi 0 to 1 mi 0 to 1/2 mi 0 to 1/4 mi

Not applicable

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

Not applicable

Distance to 5-acre ( minimum) fresh-water wetland, if 1 mile or less:

Not Applicable
12
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Distance to critical habitat of an endangered species, if 1 mile or less:

Not Applicable

Land Use

Distance to commercial/industrial area, if 1 mile or less:

Not Applicable

Distance to national or state park, forest, or wildlife reserve, if 2 miles
or less:

Nnf Annlirahin
_ -_- ...... ..^.N,-..:.......

Distance to residential area, if 2 miles or less:

Not Applicable

Distance to agricultural land in production within past 5 years, if 1 mile or
less:

Not Applicable

Distance to prime agricultural land in production within past 5 years, if 2
miles or less:

Not Applicable

Is a historic or landmark site (National Register or Historic Places and
National Natural Landmarks) within the view of the site?

Not-Applicabie

13
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FIBE AND ERPLOSION

i

HazardnitA ni_hgra^teg «.

^O-1 de,D"W

Type of containment - if annlirahlc•_.

^.y.:,.

* * *

2 WASTE CHARACTEBISTICS

Direct Evidence

Type of instrument and measurements:

Ignitability

Compound used:

Raa&t^vitv
I

Most reactive compound:

Incompatibility

Most incompatible pair of compounds:

- - * * a

14



Hazardous Waste Quantity

Total quantity of bazardous substances at the facility:

Basis of estimating and/or computing waste quantity

s * :

3 TARGETS

n.larinnDistance to-Nearest Po ci-

D1^r^.T.r..°,
to marc°at Nilding

Distance to Sensitive Environment

- -- - ------- Dis__ ce to et3A°r,ds:

Distance to critical habitat:

Land Use

Distance to commercial/industrial area, if 1 mile or less:

]S



Distance to national or state park, forest, or wildlife reserve, if 2
miles or less:

Distance to residential area, if 2 miles or less:

-Distance-to-agricuiturai land in production withia past 5 years, if 1
-- - -

mile or 3ess:

-^:--- Distance to prime agricuitural land in production within past 5 years, if
2 miles or less:

Is a historic or landmark site (Nationa1Register or Histortc Places and
National Natural Landmarks) within the view of the site:

Population Within 2-Mile Radius

Buildings Within 2-Mi.le Radius

16
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DIRECT CONT6CT

1 ^M^vEu IivCIDr Ni

Date, location, and pertinent details of incident:

^^ ^^^4crZI-

e^e*

2 ACCESSIBILITY

Describe type of barrier(s):

. . ^

.7 l:UN1ALNMEN,T

Type of conra]++me++ t, if applicable:

x x x

4 4TASTE CHARACTERISTICS

Toxicity

Compounde evaluated:

Compound with higbeat score:

e ^e ,e

17



5 TARGETS

Population within one-mi]P radttis

Distance to critical habitat (of endangered species)

18
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PAGE 1 OF 3

HRS DOCUMENTATI"uN LOG SHEET SITE NAME U.S. DOE Hanford 300 Area
CITY Benton County STATE WA
IDENTIFICATION NUMBER

REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE

1 300 Area General Layout Map, January 1987

2 Hanford Wells, PN1-5397,-february 1985

3 Raw data sheets showing uranium analysis

4 Purification of Uranium by IBMK ( HEXONE) Extraction ,

UST-RD-PM-9-80, January 1986

5 Hanford Ground Water Data Base printouts for uranium conc.

6 Draft Phase I Installation Assessment of Inactive Waste

Disposal-Sites-at-Hanford , Voiume i, July 1986

7_----- Env-i-ronme+ta-]- Monitorin¢ at Hanford for 1986 , PNL-6120,

d4ay 1987 -

8 Draft Phase I Installation Assessment of Inactive Waste-

I Disposal Sites at Hanford , Volume 2, July 1986

_3 ---- Uncontrol-led Hazardous Waste-Site Ranking System; A Users

-- --- Manuai . 40 CFR 300, Appendix A

in
^^ <^^- tc^-f^l-e-from K:; -Cs^aaer on August 6, 1987 regarding

Per-sonal Communication with Michael Gillum, City of Richland,

concerning Richland Water System ( info, maps and data sheets)

11 U.S.G.S. Maps Showing 300 Area Surroundings

12 Battei}e Farm Operations Drawings RC-486 and RC-1147

13 Disposal of Hanford Defense Hiah-Level Transuranic and

Tank Wastes , March 1986, DOE/EIS-0113, Volume I



PAGE 2 OF 3

HRS DOCUMENTATION LOG SHEET SITE NAME U.S. DOE Hanford 300 Area
CITY Benton Countv STATE WA
IDENTIFICATION NUMBER

REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE

14 - ^ investiaation of Ground Water Seepage from the Hanford

Shoreline of the Columbia River , PNL-5289, November 1984

15 Reference not used.

16 Drawing H-3-53734 (showing 300 Area River Intake)

17 Memo to file from WS Weygandt regarding Personal Conversation

with F Trent concerning TUC irrigation intake, August 12,1987

including note to file from RD Stenner on October 29, 1987,

concerning Crops Grown on the TUC 160 Acres

18 Endangeredand_Threatened-ldi-k3life and Piants, 50 cfR,

Part 17, Subpart B, October 86

19 Memo to file from BW Mercer regarding Franklin County

D_r_inki_no Water Wells, August 25, 1987

hanr`ord Reservation Area Workers Census , BNWL-2298, July 1977

21 Memo to file from WS Weygandt regarding Personal

Communication with R. B. Hall concerning the 312 River Water

Intake for 300 Area, August 13, 1987

22 Letter from RD Stenner to OM Bennett on October 14, 1987,

regarding ground water contaminant plumes

_23-- --- -to-€ile-regar,iing-recreational use of the Columbia River^Memo

`' uR Sherwood, August 26, 1987

k1,



PAGE 3 OF 3

HRS DOCUMENTATION LOG SHEET SITE NAME U.S. DOE Hanford 300 Area
CITY Bentnn Crnnty STATE WA

-- IDENTIfI AT ON NUMBER

REFERENCE
NUMBER -- - DES.r.RI?TI^uN OF THE REFERENCE

24- - ----- -- - - LCtter-fr0w' pD_«t@^:^:cP to uw- uens:ett=-regarCing '1iQuid waste I-

sites and burning pits, October 26, 1987 -

25 Waste Management Operations, Hanford Reservation , ERDA-1538

December 1975

26 Geology and Hvdroloav of Radioactive Solid Waste Burial

Grounds at the Hanford Reservation, Washington , USGS 1976

open file: 075-625

27 File note from RD Stenner to file on December 2,1987,-

regarding Landfill Operations

28 Meno fromSa[hleey -GAi^;ag,- pgITRE, ta-Sarrdy Crystail,EPA.

December 20P io^^ -

i- -
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KEFERENCE 1

300 Area General Layout Map, January 1987
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WELL NIAMDERIN6 SYSTEM
-I

Well structures are identified by the number 99. The rest of the number

designating a specific well is established mainly by its location on the plant.

The designation includes three groups of symbols. The first group, applicable

to-we1l3-4-n--01--1-ocations, consists of the number 99 preceded by a number

identifying the area in which the well is located. Example: 199, 299, 399,

r
-4$9, 600 i

aa
9a
a. 310199 .`

;,.^ . 100 AND 200 AREAS

I

Wells located in the 100 and 200 Areas are further identified in the

F' second group of symbols according to the designation of the particular area
;,.,.

(E, W. B.0,15, Fj_r,Rl- ful?rnxd by the number of the sheet map encompassing- --
that portion of the area in which the well is located. The sheet maps are

shown on official second level maps for each area. Example: The first two-

symbol groups for a we11 locatedwithin the area described by Sheet Map 24 of-

the 200 E Area would be 299-E24-. The 100 K Area and the 100 N Area second

level maps are not further divided into sheet maps; thus the second group of

_-_S^ol^f4r these areas_-i^sim.wnly Nx"-"d "Na" The third-symbol group in the

well number identifies the specific structure within the sheet map area. In

some cases the numbering system is arbitrary; but where practical, numbers

were chosen in accordance with a_previous numberina syttem. For example, the

^ well formerly designated 361-8-6 now has the number 299-E28-6.

Some of the monitoring wells in the 200 Areas are dry wells, i.e., wells

- •

y

that do not extend to the water tabie. These have been differentiated from
.

-- • ^^..1l_...'--aeeperrce_^^s-uysur.^ering-all of the .._ . •
9 P-- .. ^..^ ^^^o^ ^.,.. ..^^ i s wi th the third- rou num-

^ bers greater than 50. In some cases wells have been designated with 100 and

-- -- -
---_ 200Area numbers evtn though they are actually located outside the area fence.- -- -

These structures are monitoring wells adjacent to ground disposal facilities

that are located outside the area. Monitoring wells adjacent to the BC-Cribs

are examples of this situation.

^•-

}
3

Ref. 2.2



300 AREA

-- Wells-in-the-300--A.rea are designated in a manner similar to that described

for the 100 and 200 Areas. The single difference occurs in the second symbol

group in which no area designation is given, but which consists simply of the

300 Area sheet map number.

400 AREA

Most of the wells in the 400 Area were drilled before construction started

and were included in the 600 Area numbering system. Well numbers in this area

are now prefixed by 499. The second and third groups of numbers are plant

coordinates and are explained in the next paragraph.

600 AREA

The 600 Area includes all of the Hanford Site outside the limited access

areas. Well numbers in this area are prefixed by 699. The second and third

groups of numbers for 600 Area wells consist of the north and west plant coor-

dinates, respectively, rounded off to the nearest 1,000 ft. For example, a

well,-located-a-*. p-lanL--coordinates N25665, W14554 would be designated 699-26-15.

if the well is locate^ south or east of the plant coordinate origin, an S or E

is used with the appropriate number. Some 600 Area wells are located within

1,000 ft of each other; these have letters ( A, 8, C, etc.) following the num-

bers for unique identification. A few wells located outside of the Hanford

Site boundaries_havealso been aiven 600 Area designations.

110AM ANu 3000 ARc'!i

--- Wglr „vmbers 5fi tne i1"oofArea-(City of icichland) and the-3000 Area (old

North Richland) have 1199 and 3099 prefixes, respectively. The second and

third number groups are the Richland coordinates rounded to the nearest
1,000 ft. These wells were located in the Richland coordinate system because
the plant grid had not been extended this far south when they were surveyed.
New wells within the Hanford Site boundaries in the 1100 and 3000 Areas are
located and named in the 600 Area plant grid system. However, wells drilled
since 1961within the-Rishlandcity-_1;mits are not included in the listing.

4
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K, I; ,"

WELL IIT. I •
DESIGNATION CASING DRIfLL DEPtH DEPTB TO M1M-MAI DATE i

- ----- --- fjpORD'INATIIR IEIL^EV. DEPTH IFT) TO DIA. BOTTOM PENPoRATED CORP. FORMER
EMA NO. ,r-

------
ERA

__L_--_.__
( CR^MRL) ( PT) NATER

___,..^_______-..a_______
( INI

________
IFT)

_______.___.
DEPTH ( FTI

..___._________
IN-Y) DEBIGNAlION

__._______________._______
COMMENIEB

--____..______.

N lbuai
:199 3 4 @ IN:t.l9S 4 9 9 .6 46 5-51 396-3 T.R. CABING "REMOVhD

is 6h16B9
1
1

IN 6S1256 i
399 3 5 IA 3911.0 It 8.9 69 5-51 396-6 T.N. CABINO REMOVED

B 014179

N 6SI611
399 3 6 I1t 7910.25 15 16.9 BS 9-13 391-D1W
36i1 N 9311668 3995-II

MI 951669
3993 7 IR 304.31 as 12.6 66 1-41 366-11,3111
4839 N 615999 3915-2

N 051119
399^ 3 6 It 317.59 19 43 6.9 26 - 68 3-78 BAMPLN PUMP
1766 N 1115166

N 851399
-' 3993 9 N 397.35 711 45 9.9 76 8-76 121 SCREEN 45-55 !S.

4626 M 916499 BAMPLB PUMP

N 054117
799, 3 IN N 385.66 67 39 1.9 67 9-76 BAMPLB PUMP, BCREEN
1627 B 614176

399, 3 11 393.91 72 47 6.1 72 9-76 BAMPLB PUMP, SCREEN
1626 ^

399 3 12 , 65 46 6.9 9-E8 /AMPLM PUMP
1676 i

N R5:1162
399 4 1 N 3911.18 101 59 1.6 96 25 - 19 2-51 363-191 BAIIPLR PUMP
6116 a 015723

N 95:IBp
399 1 2 R 41 E.6 42 5-51 399-1 T.R. CASING REMOVED

N 116961

N 6531969
399 4 3 R ' 372.90 166 6.9 199 NOBE 1-56 CASING REMOVED
1615 N B11i7/B

A
N
fi

N

`ir..^Y^^""Y'-^r"^1'^^-w..^.-i+':..•i-^'^."`y--_ . ^^._.-..^..^_....^-..- ._^..__^.._ .._a__ .. .
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i {^'^.^ 4..^ll

pN
•'h

N

CA

V
cl

I MELL INIT.
DEBIO'NATIOM CASING DRII.L DEPTH DEPTN TO MIN-NAY DATE
--------- COORDINATES ELEV. DEPTH IPT) TO DIIA. BOTTOM PERFORATED CORP. FORMER

EMIA NO. ( PT-BBL) (PT) iNITER ( IfN) (PT) DEPTN ( PT) (M-Y) DEEIONATION COMWENITE
,_______________________..-____---- --______.-_-_---..__- -_-_-_---- ----_-___---- _____---._ _----_--______- ----_--_--.__---

N 155711
3199 6 2 R 396.17 119 53 1„/ 95 4 3 -166 5-56 393-8 8AMPLE•PUMP
4 116 E 612212 • PLUG AT 9!9 PT.

N 656911
399 / 3 R 393.21 1i12 56 2„1 99 25 - 99 3^51 393-12 SAMPLE PUMP
1112 E 113535

B 123719
3199 6 / P 393.86 65 45 61./ 65 12 - 65 9-79 EAMPLE PU11P
1165 L 1119611

^-• • ^ - • • • ^ • • - t • • • • ^, • --- • 1-- . P^^' •+ ^ • J •• •-^• •'• •1
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PURIFICATION OF URANIUM BY IBMK

(HEXONE) EXTRACTION

Princi les and Limitations

-- -- -------- ------------------^ranium:-as-teerapropyla"moni:m uranyl trinitrate, is
extracted from an acidic solution of acid deficient aluminum
nitrate and tetrapropylammonium hydroxide with isobutylmethyl
ketone ( IBMK). Less than 1% of the one-year-cooled fission
products are extracted. Most anions, with the exception of
tungstate and terrocyanide in high mole ratios to uranium do
not affect the extraction. Americium, curium, and neptunium

-f%^..^ do not extract to any appreciable extent, whereas plutonium as
---PUFvI) will extract: The Uranium is recovered by back

extraction into water while evaporating the ketone. Chemical
:^r+ recoveries are determined using standard uranium or U-222

yield monitors.
`"
:.c>

-
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Reagents

All reagents are prepared from analytical reagent grade
-- ehemicals. Class I D.I. water is used throughout this proce-

dure.

16M HNO3 - stock reagent.

30i Hydrogen earoYida.

10% Tetrapropylammonium hydroxide.

2M HNO3 - Pour 125 mL of 16M HNO3 into 0.1. water and dilute
to 1 liter.

DR2:(7,77146
Ref. 4.1
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Isobutylmethyl ketone - stock reagent. Also called hexone and

IBMK.

Ruthenium Dye - 2 grams ruthenium trichloride hydrate

dissolved and diluted to 1 liter with D. I. water.

2.cn Ai(N^v113 Salting Solution, 1M Acid Deficient:

1. Place 1050 grams (2.31 lb) A1(NO3)3.9H2p into a 2
liter beaker.

2. Dilute to 900 mL with D. I. Water. Warm until

dissolved. '

3. Add 67.5 mL of concentrated NHdOH (ammonium
---- -

-hydroxide)-and stir for several minutes until the
-

hydroxide precipitate dissolves.

4. Cool to less than 50 degrees C and dilute

approximately to the 1 liter_mark with D. I. Water.

S. Remove any uranium contamination by_alacina the

salting solution in a 2 liter separatory funnel,

adding about 200 mL of IBMK and shaking manually for

5 minutes. Drain the salting solution back in the 2

liter beaker. Drain the ISMK to a 400 mL beaker

containing 25 mL D.I. water.

6. Check the solution for uranium contamination by
evaporating the 28MK to dryness. Plate on 1 1/2"
dish and count 50 minutes for possible alpha
contamination. Atter reviewing the data, your
supervisor will determine whether the salting
solution is ready for use or if it is necessary to
repeat stee S. A count rate less than ten times the
background would indicate further decontamination of
the salting solution unnecessary. This is based on
a 90% decontamination efficiency.

7. Add 10 mLof _ tetrapropylammonium-hydroxide and stir
until dissolution is complete.

Eauioment and Materials

8 position stirring unit

1 1/2 or 2 inch magnetic stir bar5

beakers: 50, 100 or 250-mL

OR2:[7,71146' Ref. 4.2
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(

heat lamp

Two liter beaker and separatory funnel for reagent

puric`ication

Procedure

*Refer to procedure 30-8A-5P for Bioassay Samples or 30-ENV-SP

---fer-Environme.n.tal Samples for the appropriate bioassay or

environmental sample preparation procedure.

.l. Hoil the solution from a sample preparation procedure to

near dryness or until solids start forming. If the
sample becomes dry or solidified, add 1 mL ( or more as
necessary) of ZM HN03.

2. Add 10 mL of A1(N03)2 salting solution for each 1-2 mL of
sample. The salts from 100 mL of urine can be

°-r dissolved/suspended in about 1 mL of ZM HNO3. Example:
Sample volume is -3 mL• Use 20 mL of Al(N03)2 salting
solution.

3. Add 1 mL ruthenium dye and one teflon coated magnetic
st-:rring bar.

itEf-PO2NTa- The ruthenium-dye assists in determining
phase separation. Ruthenium remains in the
aqueous phase ( lower layer) and is black in
color. The organic ( upper layer) phase
should be colorless.

4. Add 10 mL of ZHMK ( hexone) and stir for five minutes on a
magnetic stirrer.

5. Remove the beaker from the stirrer and allow the phases

to separate.

------------- - KE'^P9=NT? if the p!+aee5 won't separate within 10
minutes, separation can be achieved by
csntrifugin-y.

6. Carefully pour most of theLBNK (upper layer) into a
labeled 50 mL beaker. At least 90% of I2MK can be poured

- c-.E -fn- th^s - ..ay..

K€X-POINTa --it a.n.v- botto... lsya goes into the 30 mL
beaker, remove it with a pipet and transfer
to the original beaker, or recombine the
layers and try'the separation again.

7. Add a second 10 mL ofIBMK-and-atirSor-2-3 minutes.

. OR2:(7.7)146 Ref. 4.3
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Repeat steps S and 6, combining with the lirst IBMK.

e. Place the 50 ml 'oeakers under a heat lamp in the order of

increasing sample identification number and fill each

beaker to the 40 mL mark with D. 1. water. Evaporate to

dryness.

KEY POINT: 1: Arranging thebeakers-in-order will avoid
- -- ----

-any error in case the IsMK removes any
identification from the beaker.

2. water helps to control the temperature.

IBMK can boil under heat lamp
temperatures. when this happens, the
sample will turn yellow in color and dry
to a dark residue. Wet-ash with a few mL

16M HNO3 and a few drops of 30% H203.

9. Depending on the type of uranium analysis riquested an

the sample, proceed to one of the following three

procedures:

a) Only Uranium Isotopic•is Requested - Proceed to the

. • Electrodepositian Procedure, 30-ED-02.

b) Only Natural Uranium requested - Proceed to

"Fluorometic Determination of Uranium," 20-U-03 or
"Determination of Uranium by Kinetic Phosphorescence
Analysis", 20-U-OS.
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FLUOROMETRIC DETERMINATION OF URANIUM
FOLLOWING PURIFICATION

Principles and Limitations

The residue from the Uranium Purification Procedures

(20-U-01) or (20-U-02) is dissolved for fluorometric
__d!LlrminatlDnoj-toXal uratL2Lm_>__Th9---m'JthOd2nvol4i3 iu3ion of

the sample in a sodium and iithium fluoride flux at 1750oF and
measurement of the yellow-green uranium fluorescence using a

fluorophotometer. To adjust for interferences and t o quantify

the sample reading, a known amount of natural uranium is added
Ma"° to a duplicate aliquot and measured similarly. The

fluorometric method can be affected by sample matrix
interferences such as quenching agents (i.e., iron) and
fluorescen.t aaents (i.e. organic7).

Literature Referenees

Bcoman, G.L. and Rein, J.E., 'Uranium', Treatise on Analytical

Chemistrv , edited by I.M. Kolthoff and P.J. Elving, Part II .
Vol. 9, Interscienee Publishers, New York, 1962, pp. 1-188.

Reaaents

2M HN03

Flux for Fluorometric UranLUSI -DASSlrminatinn

I. Add 9.1 g fluorometric grade lithium fluoride to a 1
pound (454g) bottle of fluorometric grade sodium
fluoride. Seal the bottle and mix overnight on a rolling
IOIYer_

2. Check the prepared flux by fusing S blanks and 5 spikes
containing known quantities of uranium and read on a
fluorometer prior to use.

3. Spikes should read within 10% of normal values. Blanks
are expected to read less than 0.0050.

Eauipment and Materials

Beakers, 1-L and 250-mL
Covered metal racks for
Platinum dishes

holding platinum dishes

DR2:(7,7)147 Ref. 4.5
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Pipet - 100 uL, 200 uL

Pipet tips
Pelletizer
Fused-pellet fluorometric equipment

Calculations - Uranium Radiometric Yield

dpc - counting efficiency as disintegration per count

Y - sample yield - (cpm)(dpc)/(dpm uranium added to the
spike sample)

,.^ Calculations - Uranium Fluorometric

.°iample rvadina

BL - Blank reading

SP - Spike plus sample reading

SPC a Spike value in micrograms per mL

Y ^ Radiometric spike yield. Use Y- 1.0 if result is
, to ga yi al,_i cOrr°-a:ted._ _

VT ^ Total sample volume

VA ^ Sample volume analyzed

VR - Volume of 2M HNO3 to dissolve residue (step 1). Use
4 mL for DOE bioassay samples, 10 mL for all others.

V ^ Aliquot of VR

SAM - BL SPC (0.05 mL) VR VT
------- x------------- x------ x----- • u4 U/sampla
SP -- 8.4M ------- Y V VA

This calculation may be used for solid sample by dividing by
samplik weig-h-t--i-n yrams.

Section A: Ouality Control

1. Quality control checks are to be performed every day that
samples are to be analyzed by the fluorometric procedure.

_ •- ---- _--- --^_--- Set ...:-.._ '°_` _ -Sup the platinum aanes on a covered metal rack,
--- placing 4 low-level dishes and 3 spike dishes in two

Ref. 4.6' nR7-f7.71147
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.:.,

separate rows.

KEY POINT: The extra low-level dish is f or the blank
sample. The spike dishes should be in the
front row. The rows are separated to
minimize cross-contamination.

3. Add exactly 100 uL (microliters) of QC iF1 to a low-level
dish and to the spike dish.

4. Repeat Step *3 for QC *2 and CC #3 spikes.

&>rty S. Add exactly 30 uL of natural uranium standard to each
spike dish.

6. Add 100 uL of 2M HNO1 to every dish.

7: Fiace the rack supporting the samples under a heat lamp.

-----8-.---Prepa-LC-i-FiuQrometric Analysis Sheet as shown in

Procedure a60-23-01 and below:

Sample vol. 100 uL

Spike vol. 30 uL
Spike conc. (value_9n bottl_e)
Fusion time 3 minutes

-_.T•.__ _ RA1D14ve- -t-heCC-.raeck-- trom unde-r- :hi- hea`c iamp when the
dishes are dry. After the CC samples are measured take

------thi-dato to your siiper'visor for evaluation. Co to
Section C, Fluorometric Analysis.

Section 3: Samole Dissolution and Uranium Radiometric Yield

1. To the residue from a uranium purification procedure, add
exactly 10 mL (4 mL for DOE bioassay samples) of 2M HNO3,
Swirl to effect dissolution.

NOTE: if the results are to be yield-corrected, go to
-step 2. if not proceed to Section C.

2. Transter exactly 1 mL to a previously labeled 1.5 inch
s.s. planchet and dry under a heat lamp. Co to Section
C. Fluarometric Analysis. -

3. Count the planchet for 50 minutes with an alpha pro-
portional counter to determine the U-232 tracer yield.

Ref.. 4.7
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Section C: Fluorometric Analvsis

1. Analyze Hanford DOE and RMI urine samples in duplicate

(two spike dishes and two low-level dishes for each

sample). Others: one spike, one low-level dish per

sample.

2=---=_et Lip}.la-tirium-d3she-s -Eor-tt: samples on a rack. Place
-------

-------------a- COlLOLpondin¢ Gp-i-co- d-33h-ar :ront- of each iow-level

dish. Add one extra Low-level dish for the blank after

each sot of four samples.

3. Pipet 50 uL of uranium standard containing about 10

nricrograms uranium per milliliter into each spike dish.

4. Swirl the sample solutions well and pipet 200 uL (100 uL

:=e -t4rERA_sampl,sl into-aach set -of--spi-k-e-and nr.=spike

dishes per sample. Maintain identification by a mapped.^..
arrangement.

-- ---^----=lacr fh-* sampie rack under -a heat lamp and slowly take
all dishes to dryness.

" 6. - Prepare to fuse tha-ssmples__on-the-Susionwheel a-
follows:

a. Turn on the air purifier.
b.
Gi

^
C.

a.

t.

Turn on the burner exhaust fan.
-0pen-the--air-=sa-lve.

Open the gas tank valve several turns.
Light the burners.

Adjust the burnere to obtain the desired flame.

j. Place a NaF-LiF flux pellet on each dish.

8. 4_lace-thedi-shes-on-the Cusian-^wheol ir -a -sample-spike.
sample-spike order, and set the timer for three minutes.
The fusion temperature is regulated between 1750 and 1780
degrees F. Each sample is fused twice. Retain dish
identification by maintaining a consistent order
throughout the fusing and readil1q_ process.

9. While the samples are tusing, set up the Eluorometar as
follows:

a. Open the light shutter, which is kept closed when not
measuring samples.

b. Set the reading at zero on all scales.

c. Set the *8 position standard to read S.

oR2:[7,7I147 Ref. 4.8
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KEY POINT: It is necessary to push the middle button on

the digital readout if "OL" appears on the

display.

d. The 119 position standard should read less than .0025.

if it is above .0025, the fluorometer may need

service.- Consult your supervisor.

e. Recheck the zero.

10. Remove the samples to the metal racks after they have
cooled from the second fusion.

11. Prepare the analysis sheat by recording the sample
-a, - - .^^^n^+mee-f,- voiu!ha-of!amplw anaV,..°.., .._,..__ o: uranium.^...,".

spike used, strength of uranium spike initials of
technician, date of analysis and any other comments
pertinent to the analysi.s. 5ee section 60-23 for
instructions.

12. Transfer each sample to the platinum dish holder in the
--- ---, - -- 91uorom_Qt-lr, sl-ase-the -cgvsr; -aoase--s,&::ple into position,
------ and racocdzn9_diai_raading-4n-ttae a.^.alysis shset.

13. After reading the sample, remove the platinum dish from
the fluorometer. discard the pellet, and place the

platinum dishes in its appropriate "low-level" or "spike"
beaker.

14. Add about 200
containing th
hot plate and
cool. Decant
water. Rinse
sink.

mL of 16M HN03 to each 1 liter beaker
a platinum dishes. Place on an oscillating
boil for about 1 hour. Remove and allow to
the HNO3 acid to a cup sink with running
with D.I. water liberally and decant to the

KEY POINT: Allow the tap water to run in the sink for
at least five minutes to dilute the acid.

15. Repeat step 11.

16. Add about 200 mL of D.T. water to each beaker and place
on hot plate again and allow to boil for 30 minutes.
Decant D.I. water and rinse twice with 0.1. water.-
Remove as much water as possible and transfer dishes to
250 mL beakers labeled appropriately. The platinum
dishes are now ready for re-use.

DR2:(7,7]147 Ref. 4.9
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portion of the 300 Area by rainwater is therefore highly improbable. There

are no natural streams or watercourses other than the Columbia River within or

adjacent to the 300 Area.

Ground water enters the 300 Area from the northwest, west, and southwest

and flows into the Columbia River. Throughout most of the 300 Area, the

ground water fluws toward the east and southeast. Only in the southern

portion of the area dues the ground water flow in a northeasterly direction.

The water table generally slupes downward from west to rast; depth to ground

water is from 10 to 15 meters ( 34 to 48 ft). Variations in the river level,

ground-water withdrawal from area wells, and discharge of waste water to the

process ponds and leaching trenches cause variations in the level of the water^.,.
table.

CO
The residence nearest the 300 Area is approximately 1.5 kilometers

acro ss the "-co River.--^ --------- (0.1 •,i) east acn,sa cne iumbia i A number of irrigated farms are

loceted just across the river from the 300 Area. The northern part qf

Richland, lying within about 4 kilometers ( 2.5 mi) of the 300 Area, is an

industrial park. The nearest residences in Richland are about 4.6 kilometers

1 (2.^ mi) from the 300-Area boundary. The nearest city water intake is the

Richland pumping station, 6 kilometers ( 3.7 mi) downstream from the 300 Area.

Most of the facilities in the 300 Area, completed in 1943 and the years

immediately following, were used to suooort the fabrication of reactor fuel.- - -
The activities here included many technical and service support functions, as

well as fuel manufacturing. As the Hanford production reactors were shut

_down,-fuel_-manufacturing-activi*_ies decreased and other activities increased.

Thus, forover-l5-years,-research and deveiopment programs have constituted a

major part of the activities in the 300 Area. The newer facilities mostly'

house laboratories and large test facilities in support of peaceful uses of

plutonium,reactor-fuels_develep!!aa*_, liGuid;^etal technology, fast-flux test

facility support, gas-cooled reactor programs, and life-sciences programs.

^.._, -t « __-- °- '--_--_-___--- c. ^nsz a,e-lnbF7Gate' by a^.Dextru`aion process. This process

forms the zirconium cladding and the uranium-silicon fuel core fromprimary

material components and bonds the two together in one operation. The fuel

elements are protected with a copper jacket for the extrusion process. The
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jacket also prevents atmospheric contamination of the reactive fuel element,

and the copper is easily lubricated for extrusion. Lubricants are removed

using organic solvents such as trichloroethylene. After extrusion into

billets, the copper is removed by dissolution into nitric acid. The uranium

core is recessed by chemical milling so that the billets can receive an end

cap. The chemical milling is performed using copper sulfata, nitric acid, and

su?furic acid. A zirconium end cap is then brazed on with beryllium. The

fuel elements are tested for cap attachment, cap to core banding, cladding to

core bonding, and cladding to cap bonding before fuel-element supports and

locking clips are attached. Next, the tubes are autoclaved for 72 hours in

360°C ( 680°F) steam to detect any perforations in the cladding or end caps.

Finally, the elements are packaged for storage and shipment.

The 300 Area contains a number of support facilities, including a

convertible oil/coal powerhouse for process steam production, raw-water

intake, treatment, and storage, and other facilities necessary to support

fuels production, research, and development. Slightly more than 3,000 workers

are employed in the 300 Area (Yandon 1977).

k 2.3.4 400 Area

The 400 Area is a controlled area of about 0.5 square kilometer

(130 acres) located in the southeast part of the Hanford Site; it is approxi-
...,..^, I.:, ,.sa^^ y,.Z Rilw--tei-s 1w.5 mii from the Columbia River and 6.2 kilometers

-(3.9 mi) from the nearest Site boundary.

The area is located at an elevation of about 170 meters (558 ft) above----
_MSL__ The-land--around the--site-slopes-gent}y-away-fio-the-south and east toward

the Columbia and Yakima rivers. The site is devoid of prominent topographic

features.

The glaciofluvial deposits upon which the 400 Area is located extend from

the surface to a depth of about 45 meters (148 ft). The surface sediments are

coarse sands merging into_the Coarse-Pasco cravels. The water table beneath

the 400 Area is in the upper part of the Ringold Formation, at a depth of

about 50 meters (164 ft).

2.25
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20. BACKGROUND INFORMATION

2.9^ DESCWT)C3N OF TklE-HANFORD SlTG

K. R. Price, P. J. Mitchell, and M. D. Freshlay

A ^Y

NY^ ^i

..^,_

The U.S. Department of Energy's Hanford Site is located In a rural region of south-
eastem Washington and occupies an area of 1,500 kmZ Thn Site (shown In Fig-
ure2.1) ties about 320 km northeast of Portland, Oregon, 177 km southeast of
Seattle, Washington, and 200 km southwest of Spokane, Washingron. The Columbia
River flows through the northern edge of the Hanford Site and forms part of the
eastern boundary. The southern boundary of the Site Includes the Rattlesnake Hills,
w`nk:`n exce:a' 100'u m in elevatlon. Both confined and unconfined aquifers are
present beneath the Site. The main geologic units are the Columbia River Basalt
Group, the Ringok! Formation, and a series of glacioftuvial sediments- The Hanford
°ro^eat -was--estab8shed--in -1-943 -and -was--etiriglr.a:; dw•ign^^d; ^u°tt, and operated to
produce plutonium for nuclear weapons.

BURFACE CHARACTF3^ISTICS OF THE
SiTt?

varies from approximately 300 m to about 1000
M. The flow through this stretch of the river is
relatively switt, with numerous bends and several
islarxis present throughout the reach.The semiarid land on which the Hanford Site is

located has a sparse covering of desert shrubs
and drought-resistant grasses. The most
broadly distributed type of vegetation on the
Site is the sagebnisWcheatgrass/biuegrass com-
munity. Most abundant of the mammals is the
Great Basin pocket mouse. Of the big-game ani-
mais, the muie deer is the most abundant, while
the Cottomatl rabbit.is the most abundant of the
sma11-game animals. Coyotes are also abundant.
The bald eagle is a regular winter visitor to the
relativeiy large areas of uninhabited land corn-
prising the Hanfoni Site.

The flow rate of the ('utumhia River in this region
is regulated primarily by Priest Rapids Dam.
Hanford reach flows fluctuate significantiy
because of the relatively smaii storage capacity
and operational practices of the nearby upstream
dams. A minimum flow rate of 1,000 cubic
meters per second (m3rs) (36,000 cubic feet per
seeond (ds)j has been established at Priest
Rapids. Tyoicai daily fWws range from 1,000
m3/s (36.000 ds) to 7,000 m3/s (250,000 cfs)
with peak spring runoff flows of up to 12,600

m3fs (450,000 cfs) being recorded. Typical
annual average flows at Priest Rapids Dam are
3,100 m3/s (110,000 cfs) to 3,400 m3/s
(120,000 ds). Monthly mean ftows typically peak
from April throuqh 1une and are at the lowest
ieveis from ^^pt• n^:• tt -•::cSh October.

The Columbia R`er, which originates in the
mountains of eastern British Cokumbia, Canada,
flows through the northem edge of the Hanford
Site and forms part of the Hardord Sae's eastern
boundary. The river drains a total area of

----apptfximatey -708o01nnz enroute to-the Pacific
Ccean. The flow of the Cotumbia River is
regulated by 11 dams within the United States, 7
upstream and 4 downstream of the Site. Priest
Rapids Dam is the nearest impoundment up-
siream of the Site, and McNary Dam is the
nearest dam downstream. (The Hanford reach at
the Columbia River extends from Priest Rapids

---- ---- -f?ant-to the--tead-ct-Lake Wa,"ula, whictt-w
created by McNary Dam.) This Is the only stretch
of the Columbia River within the U.S. that is not
impounded by a dam. The width of the river

The temperature of the Columbia River varies
seasonally. Minimum temperatures are ob-
served during January and February while maxi-
mum temperatures typically occur during August
and September. Monthly temperatures for the
river range from nr•^m.cimately TC to about 200C
during the ccuis2 _t a year. Water storage
management practices at upstream dams and
the flow rate of the river dictate, to a large extent,
the thermal characteristics of the Columbia River
along the Hanford reach.

2A
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The Columbia River system has been developed
-exfen.sively for hyAroeieCtrlO power, flood cOrt-
trol, navigation, irtigation, and municipai and
Industria! water supplies. In addition, the Han-
foni reach is used for a variety of recreational
actlvities inCktding-- fiahing.-huntina, boating,
water skiing, and swimmirg. The State of
Washington has ciassaied the stretch of the
Columbia River from the Washington-Oregon
border to Grand Coulee Dam (which includes the_
-Hanfocd-nsasyh)ag C!ess A and established water
-quaidy-criter'vran6 water use guideiiFies-ior this
class designation. Because these criteria do not
Include specific umits for radionuclides, Environ-
mental Protection Agency (EPA) and State of
Washington drinking water limits were used for

if. t'.-. water on the Site..M^a-wn. Ot

consists of West Lake (a small, natural pond)
and a number of ditches and artificial ponds
created for routine disposal of waste water.

strong inversions that occur at night and break
during the day, resul8ng In unstable and
Eutbulert wind cond•ilbns.

1-1arNonYS cibrtfate_ ts _dry and mid;--the- area
receives approximately 16 cm of precipitation
annually. About 40% of the total precip8ation

occurs during Nove+tber, December, and Jarw-
ary; only 10% falls in July, August, and Septem-
ber. Approximately 45% of all precipitation from
December through February is snow. The aver-
age minimum and maximum temperatures in July
are 16`C and 32'G. For January, the averdge
temperatures are 36C and -6°C.

Monthly average wind speeda range from about
10 knVh in the summer to 14 krNh in the winter.
The prevading regional winds are from the
northwest, with occasional cold-a'r drainage into
valleys and occvnences of strong crosswinds.
The region is a typical desert area with frequent

Land new the Hanford Site is prirttarily used for
agriculture and for livestodc grazing. Agricultural
lands are found north and east of the Columbia
River and south of the Yakima River. These

-- auea3 ci5ntain orchards, vineyards, and fields of
adaBa, wheat, and vegetables. The Hanford Site
north of the Columbia River is shared between a
state wildlAe management area and a federal
wildiiis refuge. The northeast slope of the Rattle-

__ n^4s ^ l:'ne n
the -^ ^-. _ ^_

.
------- -- _3...._..aI.,,^ o^.^y u,o ovuu`PQe^^em g91lrdaS¢=oT

the Site is designated as the Arid Lands Ecology
Reserve (ALE) and is used for ecological
research by DOE

The major population cemer nearest to the Han-
ford Site is the Tri-Cities area (Richland, Pasco,
and Kennewick), which Is situated on the Colum-
bia River downstream from the Site and has a
population of approximately 90,000. Approxi-
mateiy 340,000 peaple live within an 80-km
radiua of the Hanford Site. This number includes
people living in the Tri-Cities, the Yakima area,
several small comntunities, and the sunounding
agricultura-U-erea -blera-detai! -or> -Si:S wa.as-
teristics and activities is available in The Final
Environmental Statement, Waste Management
Operations. Hanford Resenration' (ERDA 1975).

SUBSURFACE CHARACTERISTICS OF
THE SITE

The DOE operations on the Site have resulted in
the production of large volumes of waste water
that have historically been discharced to the
groun.4 through txibs, ditches, and ponds.
These-dlscharges rreatly-inhuenoe-the-physics
and chemistry of the subsurface. Approximately
25 billion liters of liquid effluent in the 200 Areas
and 2.6 billion liters of liquid effluent in the
t00N Area were disposed to the ground during
1986, including process cooling water and water
containing bw-level radioactive wastes. The dis-
charge of waste water to the ground at the
Hanford Site began in the mid-forties and
reached a peak in 1955. After 1955, discharge

3 o-eribs-derl6ned-because of improved treatment
of waste streams and the deactivation of various
facilities (Graham at al. 1981). Since the restart
of the Plutonium and Uranium Extraction
(PUREX) Plant and related facilities in late 1983,
dscharge of PUREX-related effluems has
resumed.

Subsurface structures, such as cribs, have
primarily been used for the disposal of water
corttaining radioat2ive wastes, while surface
ponds and ditches have primarily been used for
the disposal of uncontaminated cooling water
(Graham et at. 1981). Sanitary wastes are
dtschatge9-1e-the--gmurd-via -tiie--fields. -'he
majority of liquid disposal occurred in the Separa-
tbns Area, which includes the 200-East (200E)
and 200-West (200W) Areas (Figure 2.1).
Smauerarraunts-of-waste-water were-dis,;.,se^
in the 100Awd 304_Areas.- Discharges at waste

---water to the ground in the 400 Area were
nunirnal.

2.3
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Geologic and hydrologic propenies of the sub-
surface, inoluding stratigraphy and physical and
zheanical-P!ooenies of the host t°ek,influe!YA
the movement of the liquid effluents. The
geology and hydrology beneath the Site and the
physical nature of liquid effluent movement are
described in more detail in the following
seaions.

Geology

The main geologic units beneath theH^anfoni
• SNO in{:RNe, in ascending order, the Columbia

River Bdsalt-GtOup, the Ringold Fosmatb.n.. and a
;:erie$ of §lacioftuvial sediments informally known
as the Hanfoni formation. A generalized geo-
bgic crosssection of the Site is shown in Figure
2.2.

•

em ^
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The Columbia River Basaf< Group is a thick series
of basalt flows. The basalts have been warped
and folded, producing antiolines that, in some
plaoes, crop out at the Iand surface. The Ringold
Formation overlies the basafts except in some
localized areas. This formation consists of fluvial
and leputrine sedirnents and is separated into
four Iithobgia units: basal, lower, middle, and
upper. The basal and middle units consist
mostly of semiconsoiidated gravels and sands,
whersas-the-lower and- upper units oonsrst
mainly of bedded si8s and sands. Beneath the
200-West Area, sediments of the upper Ringold
Forrnation have been nrworiced by the wind and
deposited as a sit layer aalfed the Palouse soil.
The Hanford formation rests atop the Ringold
Fonnatbn or Palouse soil. The Hanford forma-
tion also rests atop basats in places where
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West Water Table West 200 East

3
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FIGURE 2.2. Geologic Cross Section of theSite (modified from Tallman at al. 1979)

2.4

Ref. 7.4



the RbVcb fonnation has been removed.
.f.heN sediments were deposited by the an-

^at :u!umbia-RhrerAarhenitwas awro!!en by g!a=-
ay mepwater. The glaeiof!uvial sediments con-

sist prunariy of gravels and sands, with some
SM (Newcotnb, Strand and Frank 1972).

IWv- coiBned and- -unconAned-afr:iiare are
^^beneath uw Harao^ Site. The confined
aVm in which the gmund water is under pres-

-- s^ue9re^ter ^han tha¢ of the atmosphere, are

fpund primarily within the Cohunbia River basalts.
In --I rne u110Mined or water-table aquifer
fi,ot,afadin-tte Ri.y+o!d Foanationand- ^yta^Son-_-

8uviel sediments, as well as some more recent
a9uvial sediments in areas adjacent to the Co1um-

bia River (Gephart at al. 1979). This relatively
shallow aquifer has been affected by waste-
water disposal at Hanford more than the
confined aoNifers (Graham et al. 1981). There-
bre, the unconfined aquifer is the most
thaough!y mon!tonrd aquQer beneath the Site.

The unconfined aquifer is bounded below by
exher the basa!t surface or, in places, the re!a-
-ihrery impervious-days and-siits'of iho lower unit
of the Ringold Formation. Laterally, the uncon-
fined aquifer is bounded by the amiclinat basalt
ridges that ring the basin and by the Yaklma and
CoWmbia rivers. The basalt ridges above the
water table have a low permeability and act as a
barrier to lateral flow of the ground water
(Gephart at al. 1979). The saturated thickness of
the unoonfined aquifer is greater than 61 m in

of the Hanfoni Site and pinchea ottt_
along the flanks of the basaR antidines. The
elafth r._m tno g^,;,^ ^,.;fWIS to the water tabie
ranges from less than 0.3 m now the CoWmbia
River to over 106 m in the center of the Site.
The elevation of the water table above mean sea
kvel for June of 1986 is shown in Figure 2.3.

Recharge to the unoonfined aquifer originates
from severat soun;es (Graham et a!.1981). Natu-
ral recharge occurs from precipitation at higher
elevations and runoff from ephemeral streams to
the west, such as Cold Creek and Dry Creek.
The Yakima River recharges the unconfined
aquifer as it flows along the southwest boundary
of the Hanford Site. The Columbia River re-
Chargee the unconfined aquifer during high
stages when river water is transferred to the
aquifer along the river bank. The unconfined
aquifer receives Gt[te, If any, recharge from pre-I

dpdation directly on the Hanford Site because of
a high rate of evapotanspiration under native
soiLAnd_vegetation -condifiocu5.- However, pre-
sent studies, such as those described by He!ter,
Gee, and Meyers ( 1965), suggest that precipita-
tion may contribute more recharge to the ground
water than was odginally tftougtR.

Large scale artitieial techargB occurs from offsfte
agricultural irrigation and liquid-waste disposal in
the operating areas at Hanford. Recharge from
Irrigation in the Cold Creek Valley enters the
Hanford Site as ground-water flow across the
western boundary. Artificial recharge from waste-
water disposal at Hanford occurs principa!y in the
Separarions -Area. it was estimated that re-
charge to the ground water from facilities In the
Separations Area (including 8 Pond and Gable
Mountain Pond, as well as the various cribs and
trenches in the 200W and 200E Areas) adds ten
times as great an annual volume of water to the
unconfined aquifer as is contributed by natural
Inflow to the area from precipitation and irrigation
waters to the west (Graham at a!.1981).

2.5

The operational discharge of water has created
ground-water mounds near each of the major
waste-water disposal facilities in the Separations
Area and in the 100 and 300 Areas (Figure 2.3).
These mounds have attered the local flow
pattern in the aquifer, which is generally from the
recharge areas in the west to the discharge areas
(primarily the Columbia River) in the east. Water
levels in the unconfined aquifer have changed
continuously during Site operations because of
variations in the vo!y.me-_9f- waste water
digeharged. Consequently, the movement of
ground water and its associated constituents has
also rJtanged with time.

In addition to the Separations Area, ground-
water mounding also occurs in the 100 and
300 Areas. Ground-water mounding in these
areas is not as significant as in the Sepaiations
Area because of differences in discharge vol-
umes and subsurface geology. However, in the
100 and 300 Areas, water levels are also greatly
infiuenced by river stage.

Uquld Effluent Movement

If significant quantities of liquid effluents are
discharged to the ground at the Hanford Site
waste disposal facilities, then these effluents
would percolate downward through the
unsaturated zone to the water table. As

Ref. 7.5
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effluerns move through the unsaturated zone,
adsorption onto soil particles. chemipal precipita-

_ _(---- non. and ion excnango_slelay;zSheimavament 91
some uncompiexed radionuclides, such as
90& 137CS. arid 239,240Pu. Other ions, such
as nitrate `N-O^, and radionuclides. such as H.
1291. and ^Tc, are not retained by the sod as
reaa'ry. inese constituents move through the
so17 coWmn at varying ratee and eventually enter
the ground water. Subsequently, the nonaaenu-
ated constituents move downgradiem In the
same direction as and at a rate nearly or often
equal to the flow of ground water. As the con-
stituents move with the ground water, radio-
nuclide concentrations are reduced by spread-
ino (dispersion) and radioactive decay.

IUlAJG7Fi A{:71V1
i1F..`_i

Previously, the Hanford Site housed and ope-
rated up to nine produGion reactors, including
eight with once-through cooling by treated river
water: Between December 1964 and January
1971, all eight reactors with once-through cool-
ing were deactivated. The N Reactor, which is
the. pradudion reactor remaining in operation,
has a ddsed primary cooling bop.

Four major DOE operating areas exist at the
Hanford Site (.e., 100, 200, 300, and 400 Areas
(Figure 2.1)). The 100 Areas include facilities for
the N Reactor and the eight deactivated pro-
duction reactors along the Columbia River. The

-- reaGl4r fueLreprolsessina plant fPUREX_1,, P(u-
tonium Fnishirg Plant (Z Plantj, and ŵaŝtê, -̂
fn- artagement- fa4lNleti -are-ort-a-p^^-GW1/t

11.3 lon from the river, in the 200 Areas. The
300 Area. just north of the city of Richiand,
contains the reactor fuel manufacturing facilities
and research and development laboratories.
The Fast Flux Test Facility (FFTF) is located in
the 400 Area, approximately 8.8 km northwest of
the 300 Area.

Privately owned facilities located within the Han-
ford Site boundaries include the Washington
Public Power Supply System (Supply System)
Hanford generating station adjacent to N Reac-
tor, the Supply System power reactor and office
bufidings; and abw-ievei radioactive-waste burial
sde operated by U.S. Ecology. The Advanced
Nuclear Fuel Corp. (formerly Exxon) fuel fabrioa-
tbn facility is immediately adjacent to the Hanford
site.

Principal DOE operating corqractors at Hanford
during 1986 included the following:

-Rookrcell Hanford Ooerat!ort3 ( Rockwell) - re-
sponsible for fuel reprocessing, waste manage-
ment, and Site support services, such as plant
security, fire protection, central storea, and
electrical powerdistribudon.

Battelle Memorial Institute (t3Mq - responsible for
operating PNL for DOE Pacific Northwest Lab-
oratory activities include research and develop-
ment in the physical, life, and environmental
sciences: chemistry: and advanced methods of
nuclear waste management. Pacific Northwest
Laboratory is also responsible for environmemal
nqndoring at the Site.

UNG Nuclear 1ndUstries ( l.lNC) - responsible for
fabricating N Reactor fuel, operating the
N Reactor, and decommissioning formerly used
DOE facilities, including deactivated production
reactors.

Westinghouse Hanford Company (WHC)-
responsible for operating the Hanford Engineer-
ing Development Laboratory (HEDL), including
advanced reactor developments and the FFTF
test reaaor.

Hanford Environmental Health Foundation
(HEHF) - responsible for occupational medicine
and environmental health support services.

9seratJonal Highlights

_Hghli$ht3- of operatlon2l a(:tlVlties at Harifold
during 1986 were

2.7

The N Reactor operated for 182 days, during
which time it supplied steam used by the
Supply System to generate 860 megawatts of
electrical power. Since its startup, the N Reac-
tor has supplied steam for the production of
over 65 billion kilowatt-hours of electrical
power, which has been supplied to the
Bonneville Power Administration grid covering
the Pacific Northwest.

The PURE( Plant fuel reprocessing facility
located in the 200E Area completed a third
year of operation since restart of operations In
1983. The uranium oxide plant (UO3 Plant)
operated as needed through 1986. The
Plutonium Reclamation Facility at Z Plant oper-
ated throughout the year as well.
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those wells with detectable amounts of 137Cs.
103Ru 106Ru, 125Sb, or 1311 were listed in
Tables A.16 through A.20. Cesium-137 was

------ -- --- --- detected ih-craly a few-we4s because-of its-low--
mobi8tv in the around water. All Concentrations_
of 1376s were below the OWS (200 pCUL) and
DCG (3000 pCUy. (See Appendix A. Table
A 16, for a summary of 197Cs results.)

Ruthertium-103 was detected in 100N-Area
wells only. This constituent was not expected to
be found beyond areas immediately adjacent to
the 100N Area because of its short half-life
(-V.4 (Ws)^ A9 cArtOernratlons in these wslfa_
were below the DCG (50,000 pCUL). Results
are WitutQd2ed in-Appe:>E:x A. Tabte A.17.

Ruthenium-106 is a mobile, shon-lived gamma-
emitter. In some instances, 10GRu and tuSb
made up a significant portton of the gross beta
activify. WeRs in the 100N Area near the 1325N
LWOF showed average 106Ru concentrations
of 150 to 970 pCUL, which is above the DWS
(30 pCUL) and below the DCG (6000 pCilL).
One 600-Area well (6-38-65, located between
the 200E and 200W Areas) had a concentration
of 560 t 210 pCUL Resufts are summarized in
Appendix A. Table A.18.

Andmony-125, an easily detected gamma-
emitter, was measured in well I-K-27 and in the
100N-Areaweiis near the 1325N LWDF. Results
ranged from 140 to 410 pCuL, which is far
-befow the DCG of 60.000 pCUL (see Appen-
dix A, Tabie A.19).

-seestise_1311 ha'a a Siwtt haY-"xie, it
was aiSo

detected only in t00N-Area wells. The highest
concentrations existed near the 1325N LWOF
(17,000 to 330,000 pCUL), which is significantty

--- - --- - ---abmre the O-WS- 13 pCLL) antt- -the - L+C6-
- - - t:n'vL _-.v:y. (Aii i:viu anaryed- for gamma

emitters are Bsted in Table A.16.) Results are
sumrttatized in Appendix A, Table A.20.

---- - The--ptSser,,,Q N--Mt in- gaiiw^ waer is
sigriticant primarily because of its relatively lorg

- haif-iife ( i6 miiuon years) and its potential for
_aceumulationinthe environment as a result of
bng-ienn releases from nuclear fuel reprocess-
ing fadSties (Soldat 19761. On the Hanford Site,

--- -- - ---tne-me:n-0:3tts;b.:OF-otA291JiSiite-y'viind water
has been 6qtud discharges to cribs in the 200
Areas. Sampies from six wees in the 200E Area

and 12 wells in the 600 Area were analyzed for
1291. Eght wells showed concentrations above
the OWS for 1291 (1 pCUly, (The DCG is
500 pC:: ),°,es:i«s of the 1291 analyses are

-- listed inAppendix_A; Tahie A,21,

Sources of uranium found in the ground water as
a result of Site operations were liquid effluents
piaced in disposal cribs in the 200 Areas and in
trenches in the 300 Area (EROA 1975). Uranium
may also occur naturally in soib, rock, ground
water, and surface water (Fairbtidge 1972).
Uranium concentrations were measured in the

-uttcpnftned--aguiter itt- the va?rifty of tnth the
uranium fuel fabrication facilities and those
inaC'Jve--waste-sites-in the-30t}Area-imown to
have received uranium waste. As shown in
Figure 3.17, a measurable uranium plume exists
beneath the 300 Area. The extent of the
uranium plume was limited to a fairly well-defined
area downgradient from the active and inactive
waste sites. Average annual uranium concen-
trations in the 300 Area ranged from 5 to
31 pCUL (see Appendix A, Table A.22). These
concentrations are similar to average concentra-
tions measured in 1985.

Uranium concentrations in the 100H Area varied
from extremely low levels (3.6 pCUL) to an
annual average of 460 pCUL at well 1-1-14-3. AO
400- and 600-Area ground-water samples
showed only background levels of uranium (Iess
than 10 pCUL) (Appendix A, Table A.23). Sam-
ples from six wells (8-39-0, 6-41-1, 6-42-2, 6-43-
3,6-49-4,and 6-47-5) along the Columbia River
(in the area where ttitlum concentrations were
highesi) were analyzed for isotopic uranium (see
Appendix A. Table A.23). The concemrations
ranged from 1.8 to 2.2 pCUL for 234U, 0.035 to
0.057 pCUL for 235U, and from 1.2 to
1.8-pCUL--f3r-238U.- These levels were ix,n-
slster# with the gross alpha measurements taken
in wells near the Columbia River and indicated
that uranium was the dominant alpha-emitter in
the six wells. The DCG for these three uranium
isotopes - are 500, 600, and 600 pCUL,
respectively.

Samples from the satne six wells were analyzed
for Isotopic plutonium. Results are summarized
In Appendix A, Table A.23. No detectable
plutonium was observed, which is a further
indication that the gross alpha activity pre-
dominantly resultedfrom uranium

3.22
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8T18 ID NO.: 316-1

ALIAS: Soalth Pond. 300 Area Sauth Proeoeg P®ds ---
STA193: InaeC].ve
Dam'SIONS:

i,anqm: 6U0 ft
Dlldth: 375 ft
Depth: 9 !t
Diaetet: 0 ft

-1--- -----

PAC=: ?fsfd

PMATSON: 376 ft
34 ft

LOCATION: 300 Atea
wclrrwM: N55223216250, IV54780/E16280, H.S'4713/Elss84, N53200/813441, N53387/E13789

8rm ue irrMM

--- An o acra pca7G a=d CD8t33n3t7Q 3- 9Rpir3tR p0[7d sections. -Pond!

1: Z, & 3 are by two 30 ft. dilaea, with the larqcrt
pond (2to. 4) saparatedtS'®-1. 2. & 3(47eet side) by a tF rt,

diLm- and _*= Poad No. S(Fast eide) by 100 ft. of laod. The
di1- we:a tbm bulldozsd into 3 aeett®s and the fill was used
to oovns ioas material. In 1949 and 1933, the p®ds wsre
dreIjed end the alisige was samoved acd b:sied cn the edge of the
pmmd and the d..--- ,

SFRVSCE DATES: 1943-1975

From 1943 to 1975, the site received cooliaq waffir and lovrlevel
4 + d-westme Lim !u!1- ta6risticn oQeratioas with iAeidrAtal
addit44001 wasta $cm the 3706 and 321 T+^+î^±ir , vastes !:m the
vexla Lab, osgaoio wsatm and mater lsna 303 Area lleer drains.
The site was deaetivated In 1973 and the p®d has since dx+ped
ont.

Mftm P-q:
0oe=8aft: -L•M-3155
Ptogra#s: 122440-268-i:Y
DrAoirnp: 9-3-37210, H-3-32708, 3-3-63734, 3-3-325815
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5I".^-- ID NO.: 3:6-1

CIUIICAL6 Di52CS.^r^

SOCIM 2000000 kg
SDDILd ?Tmk^'r"'+= : 1000000 las

900000 )Sj
80 kg

Cm-xr-rm (VI): 5000 )ag
QMMMMI (^)' 60 ^
LF,1D (II): 4000 kg

7000 kg
^Tre,rnenv 's'r^€: 100000 kq

ORA.'7IG.'M: 40000 kg

YNM YvYW'1G JZSPCSZD:

SODIUb! ALrMTAT:i':
NIZ°A2E:
SODI@4 S^.Z.IC.'1=v:

Z:.'+1C (LT):

9.X"-u1'!:

COPPr̂'}4 w( ÎÎ ) : ^y^^!.

ll^Li.^St^ Ll1JGY1^rJ..^u:'^G:

4-r"-'RIC. ACM

10000000000 ' ters

cYWLWNV+a .^J.N.i./E Y^v6.'^\^VL'.^

--_{ ""

H-3: 0.00000 Cr-144: G•C0C00
C-14: 0.00000 °4-i44: 0.00000
!W-64: 0.00000 ?!!-147: C.CCOCO
CO-60: 0.00100 EU-152: O.CCCCC
VZ-63: 0.000C0 M-154: 0.00000
{2a8: 0.00000 :T,-i33: O.cOCOo
SR-90: 0.00000 "L°-237: 0.00000
`'-°i:_ _-- -- - n;on^0^_ ?0-23°: 0.00000
P]3-96: 0.00000 9Q-239: 0.00000

-O:OOOw cv-^w: ^.CCC_C

TC-99: 0.00000 ?C-24i: O.OCCOC
?!J-103: O.CCC00 AAS-241: O.OOCCC
M-106: O.CCCO0 U-223: 0.00000
SN-113: 0.00000 Q-236: 0.00000
:a-125: 0.00000 U-238: O.OCOCo
}129: 0.00000 C.CCCOC
C5-134: 0.00CC0 B O.OCCCo

137: -Q.-OOOCO CukmTMy: C.OO0C0
CE-141: 0. 0C0C0 P,r-12.::1: 0. OC000

Maza valce5 are Zecayeci L^̂ .4: Ar--i: .. :356.

666

C-

:CCCCCO ^S
1000000 :cS
10CCC0 ::5
100C0 :cq
SC00 :ccc
:CCO

40

8CC-CO as

0
:c00C00 AS

C
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SITE ID NO.: 316-2

ALIU: North Porr... 300 area 14orth Procrss PacAis PACII.ITY: PbOd
ZMAt'iCN: 376 ft

DIlt=ON5: p9LlXRTJesir.a : 34 ft
Lagth: 620 ft
Width: 600 ft
Depth: 10 ft
Diameter: 0 ft

rf CA=M: 300 Area
^IIM=a IQ:?OOOf$1^3983; Wwi^v/El°vu^Su, irao133/E13323. 2456782/E18323

SI18 D6CR=ON:
µ1l

12ais Pwd-area C=s19*. -cf 7 soparste 8ectic-m ^^ rr K
ft. wide dS1cr^, with the ea[iza 10 aere area aax=ia:ded by a di;oe

fs.^ 18 ft. wide and apps=d=Mtely 10 ft. high. 'lbe pand hae Uarsi
dredged Periodlcally to Sncreese Sali.llSatlaa rate. Some
subdlvidixg dllaee have baea b,^2d=md to mver the 4®d hottrst-

-r-

^ SF1t4IfS: IIA1T'S: 1949-1974

SEtVICE ffiSIMI:

Pz^ 1949 to1974-tDiR-eSte--secolvsd _tcme-letaQl-Fed3c=•^"a& l:q=
-------- ---- - P.8,85-3nr3 =1727g vaCeT I2VR 3706 and 321 zh,1 tA1^ . aquacum

aas•..ea eoutainitlq u••+,.,a++ated uranium frem the Wctio Iabos2tOSy,
and watar frem the lloor draiiss in the 303 Area. The rmte
llaaied tdraugs the 307 Reterticn Sasia m xvue to the paCd. The
site mae retired in 1974. The p=d has sinee dtyect art.

°1 risr.aa.is:

Doamzits: 81 -43121, FN-33308, DON-3163
Plfotogxpe: 122440-263-C4, 122440-264-ti,.'*, 122440-274-LV
Dsamlzxgs : 8-3-67210 , H-3-32708 , 8-3-32583

/
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Ref. 8.3



k

t

SITE ID NO.: 316-2

COS'D:CALS DSSPOM

I

SCDICd: 1000000 kg SCDI"u'4 ALDIMTA=-:
SCDM ="^A^° T z n a00000 kq :L*MATy:
PiIZR-TiE": 7a0000 V SODIQM SII.ICa=:
MLmtCC.4Y : 40 1Q7 ,D C"S ( II ):
Cr! (V'T): 3000 kg Zr1C (II):
CAM.L''R ( II ): 60 kg SII,=V`.'R ( I):
LeAD ( II ) : 2000 kV HE4YS.ISL.4:
?LJORIDg: 5000 kq COP?a"t

C3AROE^YS^E: 100000 kq :^-'"'M I503O:Y*..:^"C^`1E:
C.'ZA21IDri: 30000 k6- Y^iIC ACm:

2C^'.^AL VOL...^"E DI520 =: 100000CCC00 ',,=:e.re

RADICNQCLII'SE *_lV_H.'OR4
( in c=3n )

;-3: 0.00000 r--, T: 0. CCCCC
C-14: 0.00000 ?7-144: 0.00000
;_V 9^: 0.00000 ?N-147: 0. 0SC00
00-60: 0.00100 M-162: 0.00000
Y1-63: 0.00000 --.'-154: 0.00000
:'.-ab: 0.00C00 M-155: O.C0000
SR-90: 0.00000 :Ls-237: 0.00000
Y-91: 0.00000 ?V-234: 0.00000
rd-96: 0.00CC0 ?C-239: O.OCCOC
mt-96: 0.00000 ?C-260: 0.00000
C-99: 0.00000 °0-241: O.CCCCC

R0-103: 0.00000 A.^-241: 0.00000
R0-106: 0.00000 C-233: 0.000C0
SH-113: 0.00000 C-235: 0.00000
53-125: 0.00000 U-233: O.CCCO0
1-129: 0.00000 M-232: 0.00000
05-134: 0.00000 0.00000
CS-137: 0.00000 GFL^3!a: O.OCC00
M-141: 0.00C00 P,C:--F-zL: 0 . C0000

:"_-Ase cire3 are 'creavec :9e6.

668

\

2000000 'u"
accoc0 :zq
aooco kq
ecca xs
3000 :c9
9C0 :cs
30_cs

3C000 :c,
a kq

9000C0 ':,

C

.. ^
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BTTE ID NO.: 316-3

Ai.Ii1.S: 307 n+sp+®t Trench=
STAZ9S: Iaactive
DIImaIONS:

Iefyth: 600 ft
Width: 10 ft
Depth: 20 tt
Diametera 0 ft

FACbITY: 11'ash
IM.17VA'**ON: 393 ft
tmTmarnar.r : 43 ft

LCCA3SON: 300 Area
CODtDnGITLR: 254283/E16000, N54188/E16000, 1954185/E15478, 1454263/215473

STTL DFSC9C?TSOi4:

1bo patallRi trmCbci 600 ft. x 10 ft. x 20 ft deep.

SFRSIICB DATPS: 1983-1963

381tVICE B1S1tiRY:

From 1953/54 to 1963 the site received vastes from the Wprsp
' Ialooratory Area ( 329 Biopktpeio-Iab, 327 AAAinnrta11 1yL'gY Bldg.,

---- ^ _- - --325 P?e,airfr3^wi^4^s Flt"1^ .9.2.a. nal^ iw-r ^^^, ..Q rac+. OIOCjY BIdCJ) 'dt1C^ 91Ui'^ ZYC>m
316-1 Pmfd. ltiee w®stee yent thn=c;h the 307 Retenticss Basin beEare
relresi>tq to the trenches. The site was retired In 1963 and the
..a.^^ ^ • - :a.

REFIRENM5:
Dae:>merts: REO-CD--673, fN-43121, BpI-33308.

: 122440-270-SY. 34631-3, 27834-8
Drawings: H-3-97210, 5-3-32708, 8•3-63T34
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I

SI= m P^C.: 31.6-3

CSMCALa DZS?05ED

SODIM!: 0 kg SC.7IL4 AI.L^`.1ATE:
Sooim, ^*=: 0 Iq :rr.M=:
xrrR=: 0 ta,7 SocxS2vs S=Ca?S:
l^4Gf^C: 10 kg NZC=

(VI): 100019 2=M (II):
CALPCTSN ( LT ): 20 kq 5'a.VM (1) :
I.:-.AD ( II) : 600 iq 3...s'4YI.LI.,^u1:

2000 lV COP°M ( SI ) :

A,ro 0 kg ?M'1L SSOBLi"M ^ -Cha.:
a^ w^Ai^fIL`S: 10000 kj '.?Ii.R2C AC=-:

TOTRL. VOI.^.""S' DISPOSF7. : 1000000000 :S`.e-^a

Rl1DIOPICCL.mE t`NE.*r1'Mr
( ia cusiez )

a-3: 0.00000 G-144: 0.0CCC0
C-14: 0.00000 ?R-144: 0.00000
Cr-a4: 0.C0000 P!4-147: 0.c0000
C0-60 o.0oa00 =-152: 0.00000:
FS-63: -0.00000 - w-154: 0.,0000
[Qt-8S• 0.00000 M-155: 0.C0CC0

0.00000 "1P-237: 0.OC0CC
Y-91: 0.00000 ?r1-238: 0.00000
`13-45: 0.00000 71-239: 0.00000
_R-96: 0.00000 ?C-240: 0.00000
2C-99: 0.C0000 PQ-241: O.OCCCO
M-103: 0.000C0 AN-24_: O.CCOOQ
M-106: 0.00000 C-233: ].OCC,^A
SPT113: 0.00000 C-236: 0.00000
58-123: 0.00000 v-238: 0.00000
I-129: 0.00000 w232: C.OCCCC
CS-134: 0.00000 5EM; 0.00C00
CS-137: 0.00000 Gel'^SwA: O.CCCCC
C^---141: 0.00000 Ai..!3z%: 0. CCCCC

eLt=^' ued for radiaaez=ve nras.e d:socsal. :.o invc::0:y is a:ai:ab:e.

":.*.ese :a.t:m are decayed t:OC:S's: _. :926.

670

C

a lCs
0 r5
0 AS

3000 kq
_CQO ls
3CC lzq
:0

2CCQ0
0::q
0 ::S

C
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,
r 3TTE ID NO.: 316-4

i

Ai.I1U: 321- Crib. _300 North Crib
SPA'195: Inactive
OIlM5ION5:

Iength: 0 !t
Width: 0 ft
Daptti: 10 ft
Dlameter: 8 ft

a.'CA1SON: 300 Area
COaRDMG=: N6300/L7S0

^,.

:_^

- - FP '^T.T1'v: W3b
EMATSON: 438 ft
omrmrreur.A : 68 ft

19+o pprm[. e!t. diameter. 7!t. high, apea botctm. 1/4 In.
thidt 33 taa{o buried 10 ft. belaw grade, rzstiaq on gravel
straea. _Tberw-3+_a wowte 1nr1„=*_ I +e W the taalo starting at
2 ft. aba:a the bottom of oae of the tarrro emtmdinp at an angle
abobe the taflk top to grade level. A vent riser extesds lrom the
top!o the sa_Jme ta^.pok to 8] ît̂ . aCare grade. The taalo are place^d

- 2

^y

it.^-Iì^.ii -^^YA ^^ ^iug t^ ^t ^ thel1

t^ of the tYM3.

3EWIM OA=5: 1948-1986

SIIiVSC8 HS51a{Y:

FYm 1948 to 1986 the site xxeived wate3 ccptamix:ate3 with balcone
hesriaq uraniim westes and 1lmited aamts of other iaaaius
b-i.y :mat® frcss the 321 bnildin. The site as retired

"rtjme arat3:d 7/35 to 1956.

FZFEREN=:
°m'*"-'3: FBO-m-673, EN-43121, AFgf-2164, hV-39076, W-33306
Photagraphs: 122440-260-CN, 122440-261-CN
Dtawi=fgs: H-3-57210, H-3-32708
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ST.E ID NO.: 315-4

CEMCCALS 0=20G=^

SODM: 0 kg SODiZ'1 AIw'tii^..iATc,: 0

SOpIT,hy H2EFJM=: 0 5q Bi17.YtA'^' : 000 ::S

MTRI= 0;7 SODIDM SII.ZCA?-: 0 r;,
(+ERC=: 0 kj NIC.= (II): C
CF_RMCMd (VI): 0 iq ZZ`1C (II): 0

Ci1aCsl'4 ! III : nIm arrp-^̂ r I)-=-- , 0
LEAD ( II) : 0 kg BEMUMM: 0
FLIIORIDE: 0{aj 002P='R ( II ): 0
'''.FtIC^ZZ.e..'^IE: 0 kg MFMYI. ISOBOTYL '.ONE: 30C0 lzS
O.RA.^11L.`A: 2000 kg P7=C ACD: 0:cy

s'OT11C votS 4^Drs^r e^n : - --200000 - •^±t°L'S

RADIONCCLIDE LTVENTORY
(ia eurie)

°_-3: -- -- -^-n0^0^--- - ^_'=--' `
C-14: 0.00000 ?^-144:
MN-54: 0.C0000 ?N-137:
CG-60: 0.00000 M-152:

:II-o`.'a : - - - 0.00000 W-154:
RR-8S: 0.00000 EJ-198:
SR-90: 0.00000 N2-237:
Y 0.00000 ?Q-238:
`t3-43: 0.00000 ?C-239:
R-38: 0.00000 ?.i-240:
TC-99: O.COC00 ?G-241:
M-103 : 0.00000 A:4-241:
:3J-106: 0.00000 V-233:
S.1-113: 0.00000 U-231:
53-125: 0.00000 U-238:

0.00000 M-232:
CS-134: 0.00000 3'---l:
CS-137: 0.00000 Gh''VA:
C2-141: 0.00000 61225k: _---

... MJv

0.CC000
0.00000
0.00000

0.00000
0.C0000
0.00C00
O.OOOCO
0.C00C0
O.CCC00
0.COC00
:.CCC00

0.00000
0.00000
0.CC000
0.00000
0.CCC00
0.CCC00
O.OOOCO

61:.^I:g:: :-S-d for --dQi08Clive W3K.e i _ '. :'J ±.:Ve.^:C."f is

":.'`LSe 'rd::L'e5 are C-^2yed :i-Ct^'^: _. .3'e5.
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SZTE ID NO.: 618-1

ALIAS: Solid 4ies'te Bisisl GTound #1
STATVS: hvative
DIl4'1SION5:

I,er;th: -320 ft
Width: 130 tt
Depth: 20 ft
Diaerter: 0 ft

FACa.I1Y: Hurial Grauad
E=ATION: 390 ft
am72rrnur.r : 48 ft

LOCATSON: 600 Area
------CDD^i30!':-E^3IQFFA49B?,-R'^: ,°wA9°07. t.."^i0/D714834. N6!l630/W14834

Burial graued conslating Of at leset two trenches rrtmning
nCZrth-quuth. 16 ft. wide ( sutfaee) x 200 ft. lafg it 8 tt. deeQ.
There are also a series of pits mmtLirq east-Wast, 20 ft. deep
^ i.i i^. Wide.

SPRVICE Di11945-106

This burial qraund was active tr^ 1945 to 1936. The site
contains usanium. plutmstua and lissian pcedvetn frcm the 300
Area lve.l lalaiiatian with iacidmtal additiczsa.t vaste from a
very ^11 labosatorq aeeratiaa.

RFFERFNMS:
Docsm>24ta: BA-43121

PhotograVw: 122440-267-(N
Drawi=fa: 11--3-b7210, 3-3-32885

^
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Q-3:
C-14:

C0-60.

NI-63:
KR-88:
,.,it-90:
Y-91:
*ID-98 :
Il2-93:

TC-99 :
RO-103:
R.Q-106:
SN-113:
SB-123:
I-129:

-6$-i34c
CS-137:
CE-141:

SITE ID NO.: 618-1

^,,. 3
CALS

qTCffISn

liADI01VQCLInE LvVFS1TMRY

( SII C=f!'! )

C

0.00000 C£,-144: 0.00000
0.00000 °R-144: 0.00000
O.O^DA-__ - _ PM-td7; 0.nnnnn

0.00000 EII-162: 0.00000
0.00000 M-184: 0.00000
0.00000 F37-138: 0.00000
0.00000 NP-237: 0.00000
0.00000 77-238: 0.00000
0.00000 73-239: 0.06000
0.00000
0.00000

73-240:
73-241:

0.01700
0.00000

0.00000 AM-241: 0.00000
0.00000 0-233: 0.00000
0.00000 U-225: 0.00000
0.00000 II-238: 0.00000
0.00000 2?-232: 0.00003
-0.33vu0 0.00000
0.00000 GAWA: _- _0_0000n
0:00000 AL2b*A: 0.00000

'Bsese v32uee are daCByeC C`.rcWh Agi'iS L. i986.

57V
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821E m NO.: 618-2

ALIAS: Solid Waste Burial Mcaand #2
srA19s: Inactive
DID4mI0N8:

IArgqth: 350 ft
Wldth: 213 ft
T1^hM• 1R^!."• ^

piv"'efe'r : 0 n

PACQ.Ixr: Burial Gruuna
Fl^,1VAITON: 385 ft
um'*a'a'np*E : 43 ft

IGCATIM: 600 Area
lYJ6M/21484a• NS60W/EI5060

SITE ffiSMqnVION:

BIL'Sil grCund C:CSYij21iL[j Tola.' trenchl3 PCCIISjS7LQ Qa6t"'4ee't. One
trafch is 51 ft. wide (top width) x 150 ft. laM x 15 ft. deep,
with a hottom width of 6!t. The loeatioss and dimemions of
three trafches are imimorn.

SPRYSCE DATPS: 1951-1954

centrrrra srre^mw.

This bsia1 gsaund was active !r® 1951 - 1954. The burial
qroia:d was used for d3sposa1 Of UraniU&-=tamis:ated ewipm1at
and materialn. Plutonitim. and liasion products. The uranium
awste was iwicaltp aolid moti>is nranium mCdea In the torm of
metal cuttirrgs L-om szaotor tuei labriaation faailities in the 300
sr.._

. _^_.

. Doetme^b:

PHotopuPbA: 122440-281-Q1
Dsarja¢: H-3-67210. H-3-32585
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'

i`
^

SITE m NO.: 618-2

No r.2emiw1 Snvmtory is ava9.lable.

NLa= nrVmMw

(in Curies )

Fi-3: 0.00000 CE-144: 0.00000
C-14: 0.00000 PR-144: 0.00000
"14-54 : - 0 : 00000 @N4-141 : 0 . 000C0
00-60: 0.00000 FIJ-152: 0.00000
NI-83: 0.00000 M-134: 0.00000
IQt-85: 0.00000 EQ-185: 0.00000

O.OuuOo- M-237: _ . 0.00000
Y-91: 0.00000 90-238: 0.00000

0.00000 R7-239: 0.00000
at-93: 0.00000 90-240: 0.00000
SC-99: 0.00000 90-241: 0.00000
RU-103: 0.00000 M-241: 0.00000
l31-106: 0.00000. 0-233: 0.00000
2-113: 0.00000 0-236: 0.00000

SB-125: 0.00000 0-238: 0.00000
1-129: 0.00000 TH-232: 0.00000
CS-134: 0.00000 BETA: 2000.00000
CS-137: 0.00000 GAWA: 0.00000
C=-141: 0.00000 AL2FA: 0.00000

Z-1e3e va+um are c'erayed th-rorr,h Aaril 1. 1965.
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618-3-i _ ...^ .... .,.,. .

i^

Bia'ial Q'ataS #3

. DIIME21S'I08S:
rAnx=:
Width:
Daptb:
D1amrCea:

ive

350 ft
163 ft
15 ft
0 ft

FACIS=: 8arial G='ws7d
ELI:VATSON: 38tS ft
umTeRrnsa.a : 43 ft

IGCATZON: 600 Brea
COOCiDIIQXES: =5703/E14677, N53703/E34832. N56045/E34677. P156048/E14832

,..;f•,

Hm-ta: gsotuid earoistIng of one large u'mr11 num,iag n=-th-xuth.
^30 ft. x 16..R µ.. $ a^^ a 4 CiSi.r r G.

F .__..k

r;Mw.
w.^.

SERVICE DATP3: 1934-19D8

SFStVICE ffiSTDRY:

{ This la=-Ial cgvas active fsom 1954 - 1955. Zhe site saws
primrily used for_the disQosal of tua_nita u-w±e in the fc:t= of
cOUtamiaated buiidiag atert7al derived Ixthe 313 balldirm;s.

HF3'ERIINCES:

- - - - ---PxvtograPhs3 1K44G-28217

Dia+ipp: H-3-37210, *-3-32383

^
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SI2'E ID NO.: 618-3

33'CC.ALS DIS20SFi1

No camical iaventoap is available.

RADIOPR]CL.IDE Iat1VE:Tn7R7
( in e*.siea )

3-3: 0.00000 CE-144: 0.00000
'=O C-14: 0.00000 °4-144: 0.00000
;Rrs NO-84: 0.00000 P.4-147: 0.00000

C0-60c 0.00000 EQ-132c 0.00000
, ^,,... NI-63: 0:00000 EQ-154: 0.00000

i{R-85: 0.00000 3U-133: 0.00000
BR-90: 0.00000 NF-237: 0.00000
Y-91: 0.00000 pU-238: 0.00000
N3-95: 0.00000 ?U-239: 0.00000
at-93: 0.00000 PU-240: 0.00000
'10-99: 0.00000 FR-241: 0.00000
13J-103: 0.00000 BM-241: 0.00000
RU-106: 0.00000 U-233: 0.00000
SN-113: 0.00000 U-235: 0.00000
53-125: 0.00000 U-238: 0.00000
1-129: 0.00000 M-232: 0.00000
C$-134: 0.00000 3TA: 0.00000
CS-01s 0.00000 ^L'!%: 0.00000
CF,-141: 0.00000 AL2MU 0.00000

Althou;;h used :Cr :adioaGtive waete dlsooaal. En L- ve_StG:?=s dvSli2l.:le.

'."heee vait:ts are ee^'..syed thratz;: .1pri_ 1. 1_986.
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SI18 ID ND.: 618-4

ALI11S: Burial Gtotmd #4 F91LbTTY: Htaia]. Gshand
STA19S: Irmetive ELEVATION: 400 ft

--- --- ---- --- - --- --paa?^sioass 4a1PFRTAHLE: 58 ft
i,wsgth: 570 ft
WSdth: 220 ft
Depth: 15 ft
Diamrtsa: 0 ft

IGCATSOR: 600 Area
COMtDnWLR: N87832/814lS46 ( Sont,hpest Cotner)

^..^

e--w
w^

61S^^oo pic7 "raii.iu waFe Piiied and--^̂̂ J

with

-1^
^

di rt.WVGiT.{{ tiV{ 4wLi

^av

SfR9'SCE D7YIIS: 1955-1961

3''u13-LSiTâ .1I w-round 'vmw accivR from 1973 - 1961. 51:e site

Cta1t312S BII lID1QfOm qt7iltlt7 Or 13ffiSlum-C'@St0ID1.SAtld 0l19Cl ttn*+r*+a

Matea'ia1a.

REFEEMICUM

DOCS7mm1b C

Photagsag: 122440-262-Q4
DrmniTSja: H-3-87210, H-3-32588
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SZT.°. ID NO.: 618-4

^^ MISPOSM

No ct,emical iavmtozy Is available.

E--
., i.- .p

(in ctain )

^_rv ?3: 0.00000 CE-144: 0.00000
C-14: 0.00000 PR-144: 0.00000

'' - M-64: 0.00000 F.4-147: 0.00000
CO-60 : 0,00000 E7-132: 0.00000

'7, YZ-63: 0.00000 hV-154: 0.0C000
ICR-8lS: 0.00000 rA-158: O.OOCOC
-88'-W O.wuCiu eE-237: 0.00000
Y-91: - 9XIO000 - -RU-238c 0.-000u0
N6-93: 0.00000 °0-239: 0.00000
ZR-93: 0.00000 PQ-240: 0.00000
TC-99: 0.00000 PU-241: 0.00000
PJI-103 : 0.00000 Abf-241: 0. 00000
BT-106: 0.00000 U-233: 0.00000
r!-1113: -O.OOC00 U-23D: 0.00000
53-125: 0.00000 U-238: 0.00000
1-129: 0.00000 IM-232: 0.00000
CS-134: 0.00000 3ErA: 0.00000
CS-137: 0.00000 GA^tiS+A: 0.00000

) CF.-141: 0.00000 ALs"M: 0.00000

Althotr,h used for raaritcact:ve vaoted:3qcsaj. m-=4'art0<*'^-#8-='t^=ac_ .

1Y'rse valuss are decayed t!zratr„ts Ax11 1. 1986.
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821E ID IVD.: 618--6

A=: BLSria1 Gro:md #.S' BACII=: HtitrlaS Gt'ouSxi
--- ---$TA1VSe Inaetive FS.EVATION: 3i4 ft

DnffiiSIONS: MMMMA8LE: 32 ft
IangtLi: 300 ft
Width: 18 ft
Degth: 15 ft
Diametea: 0 ft

IGCATS017: 600 Area
CCCRDnV=: NS1243/E13429 (Sontbf+est catae!)

SITE DE9QtInTION:

Burial gstna:d cortaisiinq a buxai:g ttendl oriented
I7D2thl99t-9f11ttlidt by its la2gtlt di+^ensi CII. It was COVQPGd and
l311ed with 4!t. of eleen aoil.

: ..X

Y,:;'.

SERVICL DL=: 1945-1962

SERVIC8 ffiSTO12Y:

This iuriat gsataid was ectivs trom the mid 1943 to 1962. The
site was uaed as a turnSs:g pit for :aaoiuw-benriaq trasti and for
Fm^rradioact;ve ccasa tollected fxtm the 300 Area.

l,

'-

Dcam^sts:
PlOtog, phs: 122440-263-07, 122440-277-'04, 122440-266-GV
Drsvi=ja: H-3-87210, 5-3-32588

RRI
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SITE ID NO.: 618-5

C6FMffCAIS DIS?OSe'D

^..,.. 5

No elumicll lavastaty in available.

NUCLIDE IIVVF1V11]lm

(in clsies)

C-14:
MN-64:
CO-60:

NI-63:
IQt-8'.S :
SR-9a :
Y-91:
NB-95:
ZFt-96 :
TC-99:
RII-103:
RD-106:
SY113:
53-125:

1-129:
CS-134:

w-137:
CE-141:

Alchoush used for radioactive o-aste d+s^^--l , rno invmtorv is availabie.

0.00000
0.00000
0.000c0
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0:00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.ccooc
0.0a0ca

PR-144:

P.1-147:
^17-182:
ED-134:
EU-153:
PP-237:
PV-238:
°U-239:
PfT-240:
PQ-241:

-- --AK-241:
U-233:
tJ-238 :
Q-238:
"1~°-232:
BE^.A:
aacs%:
at,M:

---0. ^0[]00

0.00000
0.0ccc0
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.000c0
0.00000
a,nnn00
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.cacaa

Thesa valves are c2cayed tsraagh Agzil 1, 1986.
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STTE ID NO.: 618-7

Huaial Gramd #7
^• STA19S: Iaactive

DII^ffi75IOr6:
Ierrgth: 1120 f
Width: 660 ft
r^^̂w:̂ i1 i 4}^

iYa^v^^

^^

: 0

4

1 `

FACaS1Y: Burial Grau:d
F.EVATSON: 396 ft
Gm'rIn'np*a' : 54 ft

IGCATSON: 600 71TCa
P136300/E22605, HE6300/E11995, N57420/E7,26.53, N57420/831995

, z,,7 SITE D^TSOlJ:

'mere are ttin eri!^@--In, ---t-"ext aa•ianted trcx:hms. 9otti
trenchow have been e1osed and haekf111ed. The V-shaped pit in
the Center (appmrimately 1Y866'.!0 ) was used !ar thorla diapoaal.
The site was tvddillcd and eavnred with elesn eoil.

S@tVZCE DATPS: 1960-1973

Msteriela $r3marily Lxa the 300 area lael element nmM,far*++ring
procr3a. They are ellghtly contamixsated with uraaiim or thoriim,
and !!o= be1411ZM COtltamimted 7i "^M7 tnv is 31^0 SII tZ113e' pits.

lacFERE"=S:

Doemente: SN-77274
FSotegraphs: 122440-273-=
Draw1ups: H-3-87210. M-6000 #1, 8-3-32585

!
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E-3:
C-14:
t+IIQ-34 :
CO-60:`

-- .-ir̂ -63:

M-as:

sz-90:
Y-91:
N8-95:
2R-96:
TC-99:
F8J-103 :
RU-106:
W-113:

I-129:
CS-134:

CS-137:
CE-141:

No ch®iaal 3avantnsy is arraiSeble.

RiiTJIC^^IDE L']VFSITORY
(in curies)

r`...,

,.V..:.---

^^.....

SITE ID NO.: 618-7

C'ti"'=CaLS DISPOSED

C

0.00000 CE-144: O.CCC00
0.00000 P4-144: 0.00000

0.00000 1?4-147 : 0.00000
0.00000 r.'V-1b2: 0.00000
v.vwOv w-1J4e 0.00000
0.00000 EV-158: 0100000
0.00000 149-237: 0.00000
0.00000 ?U-238: 0.00000
0.00000 PU-239: 0.00000
0.00000
0:00000

9U-240:
PU-241:

0.00000
0.00000

0.00000 AI+-241: 0. 00000
0.00000 II-233: 0.00000
0.00000 U-238: 0.00000
O.OCCCC U=238a O.COC00
0.00000 i.i-232: 0.OC0C0
0.00000 BE"+A: 0.00000
0.00000 CuhWA: 0.00000
0.00000 O.COCO0

Althcuqh used !oa radioactive wasta dlsyesel, no ' vastory is avai=ap_e.

_-TS7eBe-Va1_1'.E9-wrZ d8''-3t'!3 tS'S'G.:l: tI..^il 1. 198a`6.
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SITL' ID NO.: 618-9

AL7A5: 300 Weat Burial Gtatmd
sl- ST819S: Ixmetive

DIIe'1'l5I@15:
Laeqth: 200 ft
Width: 18 ft
Depth: 8 Pt
Diamrtes': 0 ft

gncrr.rrv : BLU.ial Grciund
EL,'VATION: 400 ft
4AMEMAffi.E: 58 ft

LCCATSON: 600 Area
000mII4ATfS: 2i55738/E11016, K657381830998. 2L559381E11016, m3938lE10998

--- -- °ad3`i,ai gsvund cma;stiM of a tt'®C$ i8-20 ft. wide x 140 ft.
l= (sorlaee at=.xi aas) R 8 ft. deep.

01MICE DiYDS: 1950-1956

5FR1]IGE ffi31CtY:

/
'lY1i.s b=ial qro" d was active iza 1950 - 1956. The site

CMI`caiM 55-gal.1cm W or uroAlun o@St801S18tOd o2LJm110 sO1VlSlt
(5000 gal) from, the 321 bnildlag. It was Lemoved from serviee,
barShclled. idaititied with ,^s ' , and stab+1+"•d .

REFEREN=:
Dacumenta:
Phumgraphe: 122440-271-CN
Drs+ixrp: H-3-37210. H-3-32583
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SITE m NO.: 618-9

cHEMuCars a*SPCSM

'LRLqUTYI, p^SP TA^: 6000 kg
FARA€?'^7 ffY"^ " ^'ve - 10000 icq

RADIONOCLIDE N1FS9TORY
(in curiee)

c.-..

a-3: 0.00000 CE-144: 0.00000
C-14: 0.00000 PR-144: 0.00000
MN-54: 0.00000 °M-147: 0.00000
CO-60: 0.00000 EU-152: 0.00000
111-63: 0.00000 EU-154: 0.00000

t0R-85: 0.00000 EU-155: 0.00000
SR-90: 0.00000 HIP-237: 0.00000
Y-91: 0.00000 PtJ-238: 0.00000
IV$-95: 0.00000 FU-239: 0.00000
ZR-95: 0.00000 PU-240: 0.00000
1C-99: 0.00000 1.2U-241:___ _ 0.00000
RU-103: 0.00000 AM-241: 0.00000
EtU-106: 0.00000 U-233: 0.00000
51v-113: 0.00000 U-235: 0.00000
SS-125: 0.00000 0-238: 0.00000
I-129: 0.00000 "Lp-232: 0.00000
CS-134: 0.00000 9m: 0.00000
CS-137: 0.00000 G4h51A: 0.00000

---C.'.-141: - O.uu000 O.CCOCO

Altha;h Used for :adioactive waste discnsal. no a acai.:abia.

'afce valv^7 are 2e=ved-Ltig'rx:qh nTM.i: 1. Q°6.

C

C

F
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SIIS ID IND.: 618-12

^ Ai,IM: -Pior'ra Pz+aems Pand SeraQis:g nisposal Area
^. StA1VS: 2nactive

DnMESSIONS:
I.sgth: 400 ft
Width: 200 ft
Depth: 8 ft
Dlamrter: 0 ft

FACIISl4: &aiel Gro=d
ELE4ATION: 376 ft
nILIrmrrnm.n : 34 ft

LK+".r"iw : `v0O 7+^ar
CDOIMII81M: 1456300/818930. N56628/P.15273. N57000/218273. N56800/E13330

,.

The Narth Psocc^s Pend S=M^i•^^ Dl.sgoSal Area o[teds abont 200
ft. aouth L'r® the North Praetsa P.

SFRVZCS DAffi: 1949-1964

This site was vxd !or dispasal of =aa1um c=amiimted ooil
xraped !1^ 316-2 (North Proems Pood) and >ame =MSUM

---centmimted sc:1 r= frm c'a:mm the 321 euiidinq durSxsl
oQavatioa !or hydraoelie care mocSmp. The site hae bem
baeldilled with aehes.

REFERENCES:
Do^ts:
PlmOOgraplv: 54217-2
Mmwrissgs: H-3-67210

[

697

Ref. 8.23



gI'M ID NO.,. 618-12

CEINICALS DZSPOS'M

No eh®ial inventoxy is available.

`lCQ.u^E IliVEN2t7ItI
( ia cvriee)

Fl--3: 0.00000 CE-144: 0.00000
C-14: 0.00000 ?R-144: 0.00000
NL^i-54 : 0.00000 R4-147 : 0. 00C00
C0-60: 0.00000 EQ-152: 0.00000
V':-63: 0.00000 M-154: 0.00000
M-85: 0.00000 S7-135: 0.00000
SR-90: 0.00000 *P-237: 0.00000
Y-91: 0.00000 PU-238: 0.00000
*13-95: 0.00000 ?U-239: 0.00000
ZR-95: 0.00000 PU-240: 0.00000
TC-99:-- 0.00000 ?U-241: - O.C0000
..,^=1J3: 0.00000 A.4-241: 0.00000
RU-106: 0.00000 U-233: 0.00000
514-113: 0.00000 U-238: 0.00000
53-125: 0.00000 U-238: 0.00000
2-129: 0.00000 'L4-232: 0.00000
CS-134: 0.00000 _-_$^^*„A: 0.00oan
05-137 : 0.00000 G14`eA: 0.00000
CE-141: 0.00000 AL2!TA: 0.00000

Althaugh used for :adioactive aaste disrasat. a inveitozy is availacie.

:'r.eee valve3 are decayed thaY7tr^ Apr:: :. 1986.

l

C

IF
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SIS$ ID HO.: 618-13

ALIAS: 303 Arm Cantamiaated Soil &aial SiteL318-13
- -- --r. SYALVS: Isfactive

MI'SIONS:
I.mgth: 125 ft
Width: 50 ft
Deptli: 0 !t
piamer... : 0 ft

IGCA120tt: 600 Area
COORDIZQ'1"L4: IMM73/E11400 (Caxter of site)

FAGIT.ITY: 3:sia1 Grau=rl

HLL+VATION: 400 ft
58 ft

STffi OFSCRIPTSCN:

«.^D A moia:d of soil piled to appsYSCimately 50 ft. high x 125 ft. long.. . _ _ .

--- -
7G_: .0t. :.1:+@ ^4ct^ci w^.tn 2 rc_ of r19L^. °oi-.

Co

w;. Sflt0IC8 DATLi: 100-1930

f --Tap-xil-13`•sz #1a-333-aiea-remewedia-1980 was piled
- -- ---- _M iy ,^,^;,- * to re,.qMarters of a mile nortlm+est of

the 300 aren. and eavered with two feet of olean soil. Total
--actiYiLi-}".LF'^°4- `z-n.-i7^7mQz7G-QI COR7eIld
contawa^ated material has bew, posted an a radiation zone.

RIPERENMS:

DocUMOWe: 3%%-39076
Pl7otOgtdphs: 122440-272-4'Vr , 29033
Drjbdngs: H-3-67210. H-3-32885

^^
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SITE ID NO.: 618-13

CS-EMCALS DIS20SED

Na c+--+ca, inventory 1., available.

-RWm*VC.IM zyvavrakrr
(ia auries)

4

3-3: 0.00000 CE-144: 0.00000
C-14: 0.00000 PR-144: 0.00000

NTI-54: 0.00000 ?bt-147: 0.00000
CD-60: 0.00000 E0-162: 0.00000
NI-63: 0.00000 EU-154: 0.00000

-^
[CR-88: 0.00000

"
EQ-165: 0.00000

-- ^-9u c 0. aavaa f8?-237: o. ooo00
Y-91: O.OwaO PQ-238: 0.00000
`!B-98: 0.00000 ?Q-239: o.000C0
ZR-98: 0.00000 PQ-240: 0.00000
1C-89: 0.00000 PfJ-242: 0.00000
1a7-103: 0.00000 AM-241: 0.00000
c"tQ-106: 0.00000 0-233: 0.00000

-- - .-.^^. --3.30000 0-235: 0.00000
S3-125: 0.00000 V-238: __ - 0.00000
1-119: 0.00000 T:i-232: 0.00000
CS-134: 0.00000 am: 0.00000
CS-137 : 0.00000 GJL'^_MA: 0.00000

^- ------- - .^e=i4i: 0.00000 AGM: O.C0000

ILYt^Q^ : .^64-L'1^ iOia;^.i^.^1^ ^VG `Sl^'231 , n--o .invclĉa^ •1! 34'3--^ ^ 3 ^: ^ti^.

ti''•.pe vait:es are decayed t'Lro:qh April 1. 19e6.
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SITE ID NO.: Hortr Rapids Disposal

ALIJ15: Bora Rapida iaedtill
^ . STATUS: I®etive
. DLMFl'SIONS:

L4uvth: 1000 f

Width: nn_' ft
Depth: 40 Lt
Diametes: 0 ft

IST Wasta Dispaeal Iar^dtill FACILI17f: Larrdtill
EC,L'VATION: 450 ft
umTrm*nn*.r : 50 ft

ECCAT*r!K : 600 A_rpa

C100RDII'a1TF5: 1b be ds'tmmiald

STSE CESM%C?TSOB:

The site is appVCZimttely 1000 ft. x 800 ft. with va:yiaq depths
aoetagi.-v aboat 40 ft. The site is eurszna:dad by a 12 ft. In
Link rmce. Iept 1odQd and peeted. It In now a desicgsated
etislam nesting area and aeeees is grotsibited.

SFI4VICE DATES: 1960-1970

4r
5OrTS1tIIty:

This aits v®s used gric®rlly for waste gaf4rated in the 1300
Area. It eontaisb paper, olSiea, and mlaor constrvetj.on wastes
(Faint cam, solvmts, and oils. ) It has not tem used since
19?0.

s.r.cr.^v.tn:z7
Dcetammts:

Ptfotap-%ft: 122440-283-CN
Dssvine}s: H-3-87210, M-600o if1

(
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--8= ID ro.: Fiorn RanicLs Disxsal

CZ*IICALS DISPCSr.-'].

No chemical izsventoz7 is available.

`1DCI.mE IlMEN:OW
(in asries )

C

3-3: 0.00000 C£-144: 0.00000
C-14: 0.00000 PR-144: 0.00000
AQ1-94 : 0.00000 P.4-147 : 0.00000
C0-80: 0.00000 EU-152: 0.00000
MI-63: 0.00000 EU-154: 0.00000
MR-85: 0.00000 ED-155: 0.00000
SR-90: 0.00000 NF-237: 0.00000
Y-91: 0.00000 P3-238: 0.00000
N3-96: 0.00000 °1-239: 0.00000
Z.4-95:
TC-99:

0.00000
0.00000

P3-240:
PU-241:

0.00000
0.00000

FV-103: 0.00000 AM-241: 0.00000
tar-106: 0.00000 U-233: 0.00000
SV-113: 0.00000 U-235: 0.00000
53-125: 0.00000 U-238: 0.00000
1-129: 0.00000 'Li-232: 0.00000
CS-134: 0.00000 BE",A: 0.00000
W-137 : 0 . 00000 GAM_'"A: 0. 00000
CP.-141: 0.00000 AUM: 0.00000

'':.'^-Is site was not used to de.11-Ice_•ately disxse of radioactive .aste.

- ume "valiimm are decayed t^-ot^Y April 1. 1986.
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REFERENCE 9

Uncontrolled Hazardous Waste Site RankinC.System:

A Users Manual , 40 CFR 300, Appendix A
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REFERENCE 10

Memo to file from KH Cramer on August 6, 1987 regarding

Personal Communication with Michael Gillum, City of Richland,

concerning Richiand Water System (info, maps and data sheets)



MEMO: To File

DATE: 8/6/87

FROM: K. H. Cramer

SUBJECT: Personal conversation with Michael Gillum
RegardRichlandCity-Recharge-Wells-and-Water--Supply--Systam

There are 14 recharge wells that are within 3 miles of the Hanford Site
boundary. These wells have depths that range from 40 to 134 feet. The
recharge well system is part of the city's overall water supply system. The
recharge wells are designed to be used in conjunction with the Water Supply
holding ponds located beside the wells. The recharge well system is used
during peak_water_demand periods and when the Columbia River Water Pump
System is down for 'aintenance. The recharge system operates with water
being pumped to the holding ponds from the Columbia River. The water in the
ponds then seeps through the soil to.the aquifer where it is pumped by the
recharge wells to the city's water supply system. The recharge wells are
tied into the overall water supply system, which means that the water from
the wells is mixed with the Columbia River water and distributed throughout
the city.

_ _ _ _ _.y0994391fi1

it

MICHAEL GILLUM

4xmae 6yr'er
UMry dE^nnsvuan 0i.::wu

WMR B WUU UINM :NO^

13! SerR 86411rA9E 9E2.fY ftrC.u40 •ASri.6':4 4915:

Ref. 10.1



C I T Y 0 F R I C H L A N D

w.TER SYStFM DATA

A. PRMCY.TION

The City of Richland's water snpply caas from trtiv major sources:

1. Water Treatment Plant : The Water TivratRent Plant uses the "Mi,cro-
P].ac" process for water treatment (see attached flow diagram). Its
pzesent design Pxodueti= capacity is 30 ,*+> > ion qall=s per day. the
plant can be exp-anded to a m&Ki+++^^ pLodl7Cti@1 CapaCity of 45 W.

2. wells : The 18 wells are located in five well field. The tots1.-^,tt'^vh ca^ciiy of all the c.e1].s is 18.2 W. The Norttl Richland
-- ------^.^l field yTwater is recharqed artificially thraugh the use of

*echar^'° tsisins ( see att^.."'nemt) . rm c.eils are recharged through the
mcmti:s of April to Novenbe.r.

The produetion capacities can be simmazized as follows:

Source I Wells Caeaeitv,

rC011--$!iv WellF1 0.8 MM

Duke Well Field 2 2.0 MM

Nortiz Riehland Well Fie1d 6 D-5 11 11.0 MM

Wellsian Way Well Field 3 3.0 MM

Willowbrook Well 1 1.4 MM

Water 'iYeat¢ent Plant 30.0 MM

TVTAL 18 __A8.2 rYn

The City of Ri,chland' s water system has a water storage capacity of 23.67 million
r^ u 7°`..^^.-°'^. a`w^. ^ -and ^gal,1 QCS, _ 6._ !MA_ mAj^'Tiye r a- r1"VE l mi 11 i ^+n gallon reservoir , 1.9

located caest of the Yakima River. The other elevated storage ccnsists of five
additional reservoirs, with a capacity of 4.47 millioa gallons and are also Located
west of-tlte_ 3ersim_Ristes-,-servn.t+sf-*3e!-8adqar-Mscnc`san rirea . Water from the remain-
uig reservous is pumpxd into the system by booster pumps.

Sage can be s*+m+ar' °Od as follows:

Storage CdolflCitV

TAc (2) one-million gallon reservoirs (1182) 2.0 MG

Five mw^_+__-n ga:.l= reservvir S. 0 MG

':en _ 'tM! -..L'on reser-zoir 10.0 M
Water T*_^4^.t Plaat Cla'^ve1i resetaoir 2.2 IK',

TapteaI. I reservoir (reservoir 01) 0.75 MG

Tarnpat I reservoir (reservoir IT2) 2.6 MG

Tapteal II reservoir (reservoir 31) 1 0.18 M6

Taptea.l II reservoir (reservoir #2) Upper Pressure
zon

0.7 M

Ca:ntsY Ridge res<=rwir 1 0.24 M

23.67 MG

Ref. 10.2



Page 2

C. TPANSyISSICN

All Water tranwdssion Lines, 10" or larger, are shcwn on the utility map of the
City of °-s^.-'^:a9d: - 'The-mejor transcussion iines are shown on the attached facil-
ities location map.

0. PRF,SSURE ZCL`lES

-- '^^ ^ty of p..:21:0.^".^'. .^'^'.°a ua.Q ptQ3guCe ZOISd:f:

1. Ri,-hlane3 City COre area.

2. Badger Mauitain/MeadoW Springs area (area west Of Yakimn River) - Tapteal
I psesst?xe zMA--.

3. Badger Mountain/Mradow Springs area (higher elevations caest of Keene 18oad
and portion of 8il.is west area) - Taptea]. II pressure zone.

The Badger tK,untain/Meadour Springs area water is p=q.^ed from the Rich7and city
core pressure zone to the higher Badger NYxantain pressure zone. The booster parp
station for this zone is loeated at the five and ten million gallon reservoirs.

The third pressure zone is suppl.i.ed by (1) a punping station off High Meadows
Street and currently serves the najority of hcces on High Meado.+s Street, )iillvimr
Drive and all hares west of Oschard Court on Orchard way and Greenview Drive, and
(2) a pmpiaq station on Keene Boad at Country Ridge and serres the Countsy Ridge/
Keene Vii^e area.

7-9-84
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NORTH RICHLAND WELLS

North Richiand Well Field

well ! RiEtt

3000-A 88'

3000-8 87'

3000-C 64'

3000-0 75.3'

3000-E 61.8'

3000-H 56'

3000-J 71'

3000-K 59'

3000-L 83'

3000-N 40'

3000-05 134'

Duke Well Field

Well N • Oeoth

1100-8 - 140, --

1100-0 86'

Attachment

0.4



FIGURE IL- 4

I300 Area Intertle

kJ"?
tW..̂

.p

lc''

NORTH RICHLAN^
WELL FIELD

DUKE WELL
F

w

-- - -j''•e

'•^4 •

WELLSIAN WAY WELLS-

5/10 MG Reservoir,

. .•.

I •/ _ Rs

_I_ - - ^̂ ^^
I. Country Ridge Reservoir

Tapteal I Reservoir^+ «a \

Tri-City Estates Intertie

Tapteal 11 Reservoir

TER TREATMENT PLANT

^/r____COLUM8IA WELL

« _ 1182 Reservoir

Y 11 (^^\\^^

-^ S
VV

eaa^ Re.

Interties

3 nnick

Emergency

IOOR

Q*,^-WILLOWBROOK WELL
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REFERENCE 11

U.S.G.S. Maps showing the 300 Area Surroundings

Richland, Wash 7.5 Minute Map
Mathews Corner, Wash 7.5 Minute Map
Wooded Island, Wash 7.5 Minute Map
Columbia Point, Wash 7.5 Minute Map
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REFERENCE 12

Battelle Farm Operations Orawings RC-486 and RC-1147



File Note

Date: 10/29/87 Tlf

From: RD Stenner

Subject: Telephone Conversation with Dale Schielke (PNL) Regarding
Battelle Farm Operations Acerage

The Battele Farm Operations cover a total of 168.1 acres which are used for
growing forage (food crops). The individual plot acrages are as follows:

62.5 acres

27.2 acres
20.6 acres
22.4 acres
5.7 acres
6.0 acres
14.0 acres
9.7 acres

1 acres total
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Disposal of Hanford Defense Hiah-Level Transuranic and
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has been designated a Metropolitan Statistical Area (MSA)(a) by the Bureau of the Census. A

detailed review of area socioeconomia is given in OOE (1982), NRC (1982), Piott and Schau

(1983) and Watson at al. (1984).

4.8.1 Econaw and York Force

The primary economic bases of the Tri-Cities NSA are the actiriti-es dL-Hatiforg,-swrv.

ices, wholesale and retail trade and manufacturing ( NRC 1982; Piott and Schau 1984). Domi-

nant sectors of the economy in 1983 include services (27% of nonagricultural ®sployment),

wholesale and retail trade ( 20%), manufacturing ( 18%) and government (17%). The contract

constructian work force declined from 13,550 in 1981 (21% of the nonagricultural total) to

5.620 ( 10% of the nonagricultural total) in Oeceaber_148;i ^P-tottand Schau 1983,-:983). ":ch

of this decline was out to the completion, deferral, or cancellation of nuclear power plant

construction. The Washington Public Power Supply System ( WPPSS), the major nan-DOE-related

enplayer at Hanford, had about 2.200 employees as of March 1984. This is expected to decline

to about 1,600 after Unit 2 becomes fully operational. About 13,000 persons are employed an

C"l OOE-related projects at Hanford (July 1983). Agricultural employment in Benton and Franklin
_3

Counties varies seasonally from a low of about 2,000 to a his of about 6,000 (Piatt and

Schau 1983).

The average annual per capita Income, including agricultural payrolls, was about $8,300

in 1982. As of Seota.u,e-r 19°oa`, the unemployment within the Tri-Cities was 7.8f compared with

7.2% for the state and 6.9% for the nation (personal cnaaunication, Schau 1985).

Certain projects possibly could compete for workers employed in disposal of Hanford

high-level and transuranic wastes. These include the construction of a basalt waste isola-

tian facility for disposina of coawercially generated radioactive waste ( and perhaps defense

waste), with a nroj•cred peak force of 1,100, and the expansion of Priest Rapids and Wanapum

Dams, with a projected peak work force of 1,100.

From 1970 to 1982, housing units increased 94.3%, following increased population and
- - --- - WlcyRnt that accumpanied WPPSS projects in the nMd-1970s ( Watson at al. 1984). The number

of housing units grew at an annual average rate of 7.8% from 1973 through 1981. Richland,

Pasco, and Kennewitlc all have experienced sharp declines in housing growth since 1981 ( Watson

at al. 1984). Housing units in 1982 in the Tri-Citiea totaled about 58,000 with 69% being

single-family units, 2011-m_ultifamily y0iti^ and11EmObile-heim-(Tr'-t141a-s Real "estate

1983). The total vacancy nte in the Tri-Cities NSA in 1983 was about 8.6%, or 5,000 vacant

h..lsing units ( +aisan at al. 1984).

4.8.2 Popu lation

There were about 340,000 people residing within an 80-km radius of the 200 Areas accord-
ing to estimates basM an the 1980 census (Figure 4.11). The projected population within an
80-km radius of the 200 Areas for 1990 is about 420,000 (Saaarr at al. 1981).

(a) An MSA is a designated population nucleus and surrounding areas that are part of the
same economic and social structure. It comprises a single city of 50,000 population or
more plus the surrounding associated areas or is a generally urbanized area of more than
100.000 population. The MSA usually follows county boundaries.

4.32

Ref. 13.1
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changes in agricultural growth, or the start of new DOE-related projects (Watson at al.

1984).
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TAULE C.I . (contd)

Sample CollaclIon - Annlvsos

River Hlls lAll Sasryle Date/Time 3H, 110 , U.
Locatlan Saswla 10 Slia Collacte^d - pCl/t *20 p pCl/tt ZO,

29.0 29.0 Rll(c) It 01-22-83/1240 11.01x102 ! 2.I1x1021111 0.11 I

It 09-11-83/I11S1 4.11x103 ! 2.15x102 0.24

29-0 Spldl It 01-22-63/12571 1.63x103 = 2.34x102 2.65

27/29 coop. Rlllal lot

101

29.5 29;,5 RW it

30.0 30„0 RW It

30-1 Sp It

30.5 30„5 RM It

31.0 51„0 RM It

J1-•I Sp It

29/31 coop. RW IOt

31.5 345 RW It

31.73 31-3 Sp It

32.0 32..0 RY It

32.5 32.5 RW It

32-0 Sp It

33.0 33.0 RW It

33- I Sp It

31/33 co". RW 101

37.2 37-I Sp It

38.25 38-I Sp it

41.5 4 1.5 RW BK6 It

01-22-83/1,130

09-11-83/1221

09-11-83/1100

09-11-83/1033

09-11-03/11125

09-11-83/1012

09-11-83/1009

09-11-83/1005

09-11-83/1100

09-11-83/0946

09-11-85/0950

09-11-83/0923

09-11-83/0912

09-I1-83/0927

09-11-83/0900

09-11-83/0900

09-I1-83/0950

12-20-82/1047

12-20-82/1120

12-20-02/1235

11.23x10
4

t 3.60x10 1

1.17x10 s 3.74x10
4

2.56x103 ! 2.4Ox102

2.32xI03 * 2.44x102

2.73x103 * 2.52x102

2.73x103 ! 2.SIx102

9.38x102 A 2.20x102

11.37x102 ! 2.02x1021

2.07x103 t 2.39x102

6.66x102 t 2.13x102

11.90x102 s 2.02x1021

4.69x102 1 2.09x102

8.06x102 t 2.1600

3.17x102 ! 2.06x10

11.30x102 t 2.04xI0 1

5.73x102 1 2.i1102

4.31x102 t 2,00x10
2

1.19xI03 t 2.30x102

4.12x102 t 2.50x1o

2.65

0.35

<0.02

0.15

3.14

0.05

0.05

5.25

0.26

0.15

2.64

0.09

0.11

1.78

0.05

0.75

0.15

5.31

4.65

0.62 0.408 t 0.143

41.0 4 1-1 Sp P6 It 12-20-82/1235 3.98 9.03 a 3.16

Comments

2 t tor 21/29 cawp.

new locatlon-6eac6
Delw RH 29

2 t Ior 27/29 cow.

2.S t for 29/31 cop.

2.5 t for 29/31 coap.

20.4•C

2.5 t for 29/31 coap.

2.5 it for 29/31 cosp.

15.8•C

2.5 t for 31/33 cosp.

I1.4•C

2.5 t for 31/33 co".

2.5 t 1" 31/33 cosp.

17.8•C

2.5 it for 31/33 coap.

17.9'C

6.7'C

6.1'C

2 it tor 445/44 cossp.l
6.2'C

11.1'C

la-I'1 Key lound at and of table.
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TA9LE C.I . ( contd)

SahSle Collect ion Analyses_i - - -

RlVer Nlle(all !Siusple Dita/ilw H. N03, U,
Ytlon "le ID JIIts Collected PC I/'t t20 plu s pCl/1, a 2q

I 42.0 42,0 RY D G IIR (Z-20-82/12315 1.57 ! 0,549

42.25 412-2 Sp(d1

42.3 412.5 RNlcl

U2-4 Sp

43.0 43.0 RIY

43.5 45.5 Rld

43-1 Si'
43.8 dl-S SI D

44.0 41.0 RU

41.5/44
la)casp, RM

111 01-22-83/15310

It 12-20-82/1305

It 01-22-83/1500

It 12-20-62/1314

IR 12-20-82/1314

IR 01-22-83/1319

It 12-20-82/1327

It 12-20-82/1340

It 12-20-82/13+0

Of 12-20-82/1350

IOE 12-20-82/1350

2.21

0.26

8.41

0,75

0.26

1.15

0.44

0,16

g,66

19.0 f 6.64

16.2 a 5,67

8.72 t-3,05

0.612 t 0.214

8.35 t 2.92

8,38 = 2.93

0.401 a 0.140

0,323 a 0.114

12.2 1 4.26

2.99 t 1.05

0.391 ! 1.37

0,716 ! 0.261

Comments

2 l: for 11.5/44 cosp.

11,8•C

13.7•C

11,2'C

17,1'C

2 t for 41.5/44 coap.

6.6'C

U.S.C

2 1: for 41.5/44 ccsp.

2 1 far 41.5/44 co.p.

7.9•C

for 41.5/44 cosp.

(a) River edle locations based on serkers Indlcating shoreline distance downstream from Vernlta Brldge,
(b) DKO denotes "background" river sample collected from river surface at the aIddle of the rlver channel away from Hanford

Shorellae.
(c) RM denotes river water saaple collected from surface vlthln 2 to 4 swters of Nanford shoreline.
(d) Sp denotes river-bank spring sa'nple,
(e) Coup. RU denotes composite river water sample comprised of aliquots from Immediately preceeding saaple locatlons,
11) Parenthesis enclosing a value Ibdlcates that the radionuclide was not detactable{ I,e„ the value was less than Its

two-standard deviation (countln,g error) or the value was negative. ( It Is not uncommon for individual measurements
of environmental rsdloacflvlty to result In values of zero or negative numbers due to subtracting out Instrurntal
background,l
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j 17.12
223^61-FR 19OM March il. l9ag.
224-81 PR 10884: Maeeh 21. 19e6.
227-51 PR 16047; APru 30. 19se.
228-a1 PR 18482 May 2. 1988.
272-41 PR 17980: MAY 18. 19e0.
22s--sl Plt 21781: Jub 1,198G
'36-S1^'P.37498:Ju11:1.-1i80. ----
241-s1 PR 2142z BePtember 3. 1998.
242-81 PR 2441X September 28. 19ea.
246-81 PR 34425: September 28. I9ee.

(48 1B 241ei July 27. 1983: 48 FR 349e1.
Aug. 2, 19e5. as amended at 48 PR 29942.
Sept. 2.1933; 48 FR 46227. Oct. 12. 1983: 4e
PR $2743. Nov. 22, 19e9: 49 PF. 196a. Jea. 9.
1984: 49 PR 27892, Aug. 27.19841

bnoaru. Noa For additional Prnss1v.
R.sanrsa tlfat)ose affecting the table In
61711(h). we the LWng vhleh folWes we
tsh)a

Pinszevs DA=e Nan: At 31 FR 34412.
24426. Sept 28. 1984. the table in 117.11(h)
eu emeoded by sdd)ng "8hrew. Dismal
3,samp «.::.-P.." ^v`..a...'""."^.."; under
"Mammals^ and edd[ng "YYSyfbdL Nssb-
v0le" alphabetically uoder "Qm(aeeans".
effective Octmber 27. 1980.

017.12 Endangered and threateoad PLnta

(a) The list In this section contains
the names of all species of plants
which have been determined by the
Services to be 81ndangered or Threat-
ened. It also contains the names of
species of plants treated as Fndan-
gered or Threatened because they are
sufficiently similar in appearance to
Endangered or Threatened species
(see 117Bo ei sea.).

(b) The columns entitled "Scientific
name" and "Common name" define
the species of plant within the mean-
ing of the Act. Although common
names are [nclyded, they cannot be
relied upon for ]dentification of any
apecimen. since they may vary greatly
In local usage. The Services shall use
the most recently accepted scientific
name. In cases In which confuc:on
might arlae, a synonym(s) will be pro-
vided in parentheses. The Services
shall rely to the extent practicable on
the International Code of Botanical
Nomeneiature.
(G In the "Status" column the fol-

-lowing^;^.bols " •°n. ..E'" f0r En-
dangered. "T" for Threatened, and "E
[or TI (S/A)" for similarity of appear-
ance species.

(d) The other data in the list are
-nOnieg-ttiaWry An 1)atilre- and are pro-
vided for the information of the

au OR Ca. I(lal-86 EdiNee)

reader. In the annual revision and
eompilation of this title. the following
]nformation may be amended without
public notice: the spelling of species!
names, historical range. footnotes, ret-
erence! ta-ssrtaLn other applicable
portions of this title. synonyms, and
more current names. In any of these
revised entr)es. neither the speeies, as
defined in paragraph (b) of this sec-
tion. nor its statua may be changed
tithou4 folloahng J.he-pmceidutrs of
Part 424 of this title

(e) The "Historic range" indicates
the known general distribution of the
species or subspecies as reported In the
current sc[entific liters.ture_ The
present distribution may be greatly re-
duced from this historic rsnge This
column does not Imply any limitation
on the application of the prohib4tlatig
In the Act or implementing rules Such
prohibitions apply to all ]ndividuals of
the plant species. wherever found
(fX1) A footnote to the Fmsael. REa-

tara publication(s) listing or lerlassi-
fyfag a specid Is indicated under the
column "When liated." Footnote num-
ben to 4417.11 and 17.12 are in the
same numerical sequence- since plants
and a..i...ate may be listed in the same
FIDSaAi. REClsra doaument. That
document. at least since 1973, includes
a statement indicating the basis for
the llsting, as well as the effective
date(s) of said ]fstlhg.

(2) The "Special rules" and "Critical
habitat" columns provide a cross refer-
ence to other sections in Parrs 17. 222,
226, or 227. The "Special rules"
column will also be used to cite the
special rules which describe experi-
mental populations and determine If
they are essential or nonessential. Sep-
arate listings will be made for experi-
mental populations, and the status
column will Include the following sym-
bols: "= for an essential experimen-
tal population and "ffiP" for a nones-
sential eZperit.lental population. The
term "NA" (not applicable) appearing
In either of these two columns )ndl-
eates that there are no special rules
and/or critical habitat for that par-
ticular species. Howeeer, all other ap-
propriate rules in Parts 17. 217
through 227, and 402 still apply to
that species In addition. there may be
other rules in this title that relate to

us. R.t
such pla
memtt I

list all t)
ices whi
ortoth
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REFERENCE 19

Memo to file from BW Mercer regarding Franklin County

Drinking Water Wells, August 25, 1987



.
:a^ Batteue

Pacific Northwest Laboritoria

ort.

To

Ran

su

August 25, 1987

Fi1e

B. W. Mercert-C,cn,^/,^:7iy„J^ ^ Ad/^1
^

•.

ProPet Numbar

Intam^l 0(smbuHOn

File/LB

Mr. Clifford L. Bates of the Benton Franklin District Health Department was
contacted on the above date for information on the number of drinking water
wells within the subject boundaries. Mr. Bates has a map of Franklin CountyEk:1

w-5 in_his-officeshowing the location and nitrate-Tevels of drinking water wells
that he is aware of. There may be other wells that have not been reported.
The number of wells within 3 miles of the 200 Area defined boundary and within

^,_- ---------- -- 3 miles of the 300 Area defined boundary are tabulated on the following pages
which also give estimates of the number of people Wrved.

C5,

or
BWM:DAL:dar

^



To File
- August 25, 1987 -

Page 2

Wells within 3 Miles of 200 Area Plume in the Columbia River

Boundary: 1) North edge of T. 12 N. on an east-west line with Klamath Rd.

2) East boundary north-south along Taylor Flats Rd.

3) West boundary - Columbia River

4)---South boundary--Sagemoor Rd.,

Total No. of wells within this boundary is 17 including private dwellings and
community wells(3). Private single dwellingwells • 14.

No. of community wells (from State of Washington Public Water Supply System
Listing)

! /r
Permanent People Migrant Farm Worker Res i dents

L. Eppich Water System 12 8

^ 2. Cypress Gardens School 12 0

3. Rio Vista Orchards 8 0

TOTAL 32 8 ^ 40 people

assume 3 people-toprivatesingledwelling well-s - 14 x 3.8 - 53.2 people

TOTAL • 95.2 people

^



^ To File
August 25, 1987 '
Page 3

Wells within 3 Miles of 300 Area Plume

Boundary: 1) North - along Dogwood Rd on line to river

2) East - along Taylor Flats Rd

3) West - along Columbia River

4) South - along Dent Rd and line to river

Total No. of wells within this boundary is 17 including both private single
dwelling wells and community wells.

No. of community wells ( from State of Washington Public Water Supply System
Listing)

! r
No. Peocle Served

1. Cypress Gardens School 12

2. Rio Vista Orchards 8

TOTAL 20_peoole

assume 3.8 oeople at each sir,-yle dwelling well:

'15 wells x 3.8 people/well ^ 57 people

Total people single + community wells = 77 People

^
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2: Dec o2 to U` Mar 83 (aataoase printout)



17-AUG-87 Page 1

ENVIRONMENTAL SAMPLE ANALYSIS RESULT REPORT

~^~:1 DEC 82 to 15 MAR 8v^

WATER RIVER WATER CUMULATIVE UNFILTERED

Samp #: 1265 PRIEST RAPIDS-RIVER

104/U

Result +/- 2 Siama

Data Off Date On (PCI/L Comments

^1 DEC 82 - NOV 82 2.71E-01 +/- 9 4qF_r^ C$KG,

18-.7A^^-'a'^ 21 DEC 8^ 1.14E-01
13 FEB 8z 18 JAN 8C 7.21E-101 +/- 1.1:E-01
13 MAR 8S 15 FEB 8Z 4. ::7E-4? 1 +/- 1. .°,=E-01

Fraction of Results>DL: 4/ 4 Mean: 3.::9E-01

Minimum: :.7IE-01. (= 1 DEC 82) Standard Error of Mean: 1.01E-01
Maxinum: 4.77E-01 ( 15 MAR 8z) Standard Deviation: 2.01E-<?1
Median: 7.21E-01

Ref. 15.1



n^C^n^i^^c iu

Drawing H-3-53734 (showing 300 Area River Intake)
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REFERENCE 17

Memo to file from WS Weygandt regarding Personal

Conversation with Frank Trent concerning TUC Irrigation

Intake, August 12, 1987; including note to file from

RD Stenner on October 29, 1987, concerning Crops Grown

on the TUC 160 Acres



;^ Battefle
Pacific Northwea Laboratories

NO August 12, 1987

To File

r,aM W. S. Weyaandt

s„ui.a Tri-Cities University Center Water Intake

li.L

PiojKtMM1br

File/LB

A telephone conversation with Frank Trent, the ground's manager at TUC, revealed
that TUC draws water from the Columbia River to irrigate approximately 160
acres. The-intake is located directly behind the Center, which is located on
Sprout Road.

e(1Jxd }b+^

WSW:cs S^cTartio,,.r n For
h (^P(t

¢o-f:ove cO-OP
q-^s o rPP) s^4 1fr.e..IL

/^f^U Aeu A,^<(^ e

Ref. 17.1



File Note

Date: 10/29/87

From: RD Stenner Y"

Subject: Crops Grown on the TUC 160 Acres '

The 160 Acres that are irrigated by the Tri-Cities University Center are used
--- ------ -- -to gr0w aitaifa which Is used as cattle feed.

- I
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REFERENCE 18

Endangered and Threatened Wildlife and Plants,

50 CFR, Part 17, Subpart 8, October 86

ti



§ 17.11 -- - 50 OR GL 1(10.1-86 EdU(en)

Issued und- Part 21 of this chapter. (or T1 (S/A)" for similarity of appear-
and aaee specles.

(2) Identlfled In the earliest applid- (d) The other data In the llat are
We annual report required to be fIIed nonregulatory in nature and are pro-
by a permittee under Part 21 of this wldad for the lnformatlon of the
chapter as in a permlttee's yoasess(on reader. In the annual revision and
on November 10. 1978, or as the prose- compilation of this t)tle. the following
ny of aiuh a raptor. lnfotmatfon may be amended without

(b) This section does not apply to public notfce: the spelling of spedes'
any raptor Intentionally returned to namas. historical renm footnotes, ref-
the w)ld. ermom to certain other applicable

mrtlow of this tltle. synonyms. and
tY PR 31607. Jaly A. 19631 more current namei In any of theae

revised entrld, neither the species; as
SabNA 9--Ltsta deffned in paraeraph (b) of this aea

tfOE, nor Its status may be changed
8oeaoL 16 FR 34163..1ulr 27.1Ytl, unler without following the procedures of

othalwlLeaot,eG -- - - - - $arE434 Of wiaLltle.

117.11 BadaoseeM and thnaraead wtld. ( e) The "historic range" 1nd1('stm
the known general distribution of the
species or subspecies as reported In the

(a) The llst in t^ ect+on oant•.A::a carTen's scientific liter,t,,.e- The
the ,pgMW of .n species of -Ld1uv --preseent dfs£rlbutton may be altatly re-
whleh have been determined by the duced from this historic ranae. This
Sesvtees to be Pldanaered or Threat- column does not )mply any limitation
ened. It also contains the names of an the application of the prohibitions
speeies of wlldllfe treated as Endan- In the Act or haplementlnQ rules. Such

--4arcd-or-:4reateSed-because they are yrohlb(t(ons apply to all )ndivldua)s of
sufflefently similar in appearance to the species, wherever found.
Endangered or Threatened species (fx1) A footqote to the FIDnu. R11o-

--_- (eee 1 17.50 et.-,,.:. isa publloatlon(s) listing or reclasei-
(b) The coltunns entitled "Common fytns a species is Indlcated under the

Name." "Scientific Name." and "Verte- column "When llated." Footnote num-
brate Population Where Endangered bers to If 17.11 and 17.12 are In the

:'h^-estaned" de3ine the species of saple numerical sepuenmx. afnce plants
wildllfe within the meaning of the AeL and animals may be listed In the same
Thu& dlfferently clesstfied aeoal'aphic F'mnAr. R:arsxsa documenL That
popu)atfons of the same vertebrate - dooMUen*.-at-les..t:w"ce 1973. includes

--- - subs-„acift or speeies s110IIbe ldentt- a statemmt Indicating the basis for
fled by their differing geographic the llstine. as well as the effective
boundaries: even thouah the other two date(s) of said 11sqna,
columns are ldenticaL The term ( 2) The "Special rules" and "Critical
"Entire" means that all populatfons babltat" columfu provide a cross refer-
throughout the present ranae of a ver- ence to other sections In Parts 17. 222.
tebrate species are listed. Although 226. or 227. The "Speclal rules^
eommon_ _ pAmea_ are_lncluded, they coi"an will also be used to cite the

_-eanaot be relied upon for identtfira- special rules that describe e3:perlmen-
tlon of any speelmen, since they may tal popubt)ons and determine If they
very greatly In local usage. The Se19- are essential or noneS8entlal. 3eparate
Ices shall use the most recently aCC*pt^ ;!S'1ns will be made for ezperlmental
ed scient)fio name. In cases In which _popu)g(ions, and the stan;; coiumn
co^1"=.lon Mlsut t.rlm: csynonym(s) 1LAnr3udeSbe-foL'ow1n11 rymboLt

---- -wt11-be-T,r'.vided in parentheses. The "JM" for an essentfal experimental
Services shall rely to the extent praeti- populatlon and "3N' for a nonessen-

. cable on the Interna.tional Code of Zo- tlal experimental poptllat(on. The
olopical Nomenelatum term "NA" (not applicable) appearing

(c) In the "Status" column the fol- In either of these two columns lndl.
lowing synihola are Led',-^V-ftir-1.'i- cates that there are no special rules
daa_gered. "T"for Threatened. and "E and/or critical habitat for that par•

U.d. Rs6 e

tlcular spe
proptlate
through 2
thatspede
other rules
such w(ldl
pulreaments
references
column list
two Service
apedes or t
Federal age
erAmenti
(g) The IL

Ineludes an
example. tl

_bQo)1s 11W
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US, Rsh and IMldlth 3erv.`Jm:ar:ea--

. ticular species. 8oweveratl-RttSrS=zn,
--- proprtate tvles In Parts it 217

through 227, and 402 stfll aPply to
that species. In add)tfon, there may be
other rules In this title that relate to
such wildlafe, e.g.. port-of-entry re-
quirements. It In not Intended that the
references In the "Special rules"
aohumAllmt all. -the- reSelatlons of the

--- two Services which might apols tath•
-- specTes or to the regulations of other

Federal aeendn or State or local aoir-
erpmeata

(S) The listing of a particular ta2on
+---- - h)oludes all lower taxonomic units. For

ex.amp14- the -Seaut-Htdob°__.^•! S..^'b-
---- bems) Is I)sted as ffidanYered throuQh-

r.::F:C?
,r 1

^i-.,,

gl«§:ta2nt7te-fan6e-(t;hina, India, an.)
SE Asia); conaequently, all spe6lea
subspecies. and Populatlons of tha4
genus are considered listed as Endan
aered for the purposen of the Act, 114
1978(43 FR 6230-6233) the species Ha
liaeetus teveoaephatvs (bald eagle) maa
listed i6ShttateAed -in--`3S;. fwA.
OR, MN. WI, hII)" rathe*-than-it_
enttre Population; thus, all )ndivlduaL
of the bald eagle found in those flvu
States are considered listed an Threat-
ened for the purposes of the Act.
th) The "I,Ist of EhdanYered and

Th-..-fo.,ed -W pro ed
below:

:.t

P+>
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TABLE I . Concentration of Hanford Reservation Workers
by Site

-- Number Of Percent
Site Workers of Total

100 - 760 -5-

200 E6W 2,355 15

WPPSS 41,2,S4 2,905 20

FFTF 2,420 16

300 3,110 21

Battelle, et al. 3,345 22

TOTAL 14 100
t"^3

'--' - While the woricer count-s- being-r^par*.ed- by-RPservat-ion AMP loyers are usually

shdwn concentrated sround a designated site, in reality a substantial portion

°^- of these workers are likely to be distributed over the surrounding area. For

convenience, however, they are credited to such particular sites as 200 East,

Z00 West.-WPPSS-l,2.-54, etc.

Identification of shift workers posed some reporting difficulties since

some firms run four shifts while most of the others conduct their operations

in three. The 100 Area was a special problem since these workers operate over

a wide area. Reaardless. all workers have been accounted for in this census

although some of the shift counts may be approximate.

OISTRIBUTION OF WORKERS BY RAOII ANO COMPASS OIRECTION

Figure 2 maps the distribution of Hanford Reservation workers by work shift

over intervals of one-mile radii and 16 compass directions centered at the Purex

Plant. These same worker distributions are repeated in Figure 3 without the

maped Reservation Area as a background. As a tabulating convenience, sector

parcel counts have been' rounded to units of 5 and 10, but were adjusted to the

total count for the separate companies. ( Because of confidentiality, worker

counts for the separate companies are not being presented here.) For better

readability, sector counts within the first two mile radii from the Purex Plant

center are presented separately at the bottom of the figure. Table 2 presents

work distribution in detail including a cumulative count of workers and percent

of total as distance, and direction from the Purex Plant center increases.

Ref. 20.2



REFERENCE 21

Memo to file from WS Weygandt regarding Personal

Comnunication with R. B. Hall concerning the 312

River Water Intake for 300 Area, August 13, 1987

1.



-440.) satteue
Pacific Northwest Laboratories

oaa August 13, 1987

To File

r,an W. S. Weygandt vU/w

sUbi«x 312 Water Intake

Pro^t D1unYMr

k"wnw oWutxAlcn
File/LB

A telephone conversation with R. B. Hall of WHC revealed that the 300 Area
gets all of its water from the Columbia River through the 312 intake. The
300 Area is connected to the Richland city water supply, but this is only
used during emergencies.

WSW:cs



REFERENCE 22

Letter From RD Stenner to DM Bennett Regarding Ground Water Contaminant
Plumes in the 100 Area, 200 Area and 300 Area, October 14, 1987

Note: Only the attachments for the 300 Area are included here since
the 100 Area and 200 Area attachments are not applicable.



October 14, 1987

- -Mr.- u":-M:-Sennett
U.S. Environmental_Protection Ag_enc_v
Region X

arfund DrOgraBSCtinr-•

1200 6th Avenue
Seattle, WA 98101

Dear Dave:

oBattene
Pacific Nonhwest Laboratories
P.O 999
Rich4nd, Washington U.S.A. 99352

Telephone (5091

Teka 15-2l74

Enclosed are the three descriptions of the 100 Area, 200 Area and 300 Area
ground water contaminant plumes we discussed on the telephone yesterday. I
have included some attached figures and maps to help show the independency of
the detected ground water contamination in each of the three aggregate areas.

If there are any questions regarding the descriptions, please contact me at
509-375-2916.

Sincerely,

J&16 •
I

R.O. Stenner, Sr. Research Engr.
Earth and Environmental Sciences Center
GEOSCIENCES DEPARTMENT

RDS:th



300 Area Ground Water Contamination

The ground water uranium plume from the 300 Area is a discrete plume
determined as the result of several years of ground water monitoring. The
attached map shows the extent of the defined plume. As can be seen from the
map the uranium plume is a small isolated ground water plume located at the
300 Area. Upstream samples of the surface water show that the contamination
detected downstream are attributable to activity in the 300 Area. The 300
Area uranium plume enters the river between river mile 42 and river mile 43.
as shown in the document PNL-5289 (Reference 14).
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REFERENCE 23

Memo to file regarding recreational use of the

- Coiumoia River-from OR 3herwood, August 26, 1987

ti



^satte^^e
Pacific Northwest Laboratories

oate August 26, 1987

TO IWSS Files

From OR Sherwood
xted

Project Number

Intemal Distribution

KH Cramer
RD Stenner
File/LB

Subject Recreational Use of Hanford Reach

The Hanford Reach of the Columbia River has many recreational uses.
Sportsman's access for fishing and waterfowl, big game, and upland bird
hunting is provided at several locations. Access points to the Columbia
River along the Hanford Reach are located at the old White Bluffs Ferry
landing, the Ringold Hatchery, and Leslie Grove Park in Richland. I have
fished-for steelhead and salmon along the Hanford Reach since 1980.

DRS/mgs



REFERENCE 24

Letter From RD Stenner To DM Bennett Regarding Liquid Waste

Sites and Burning Pits, October 26, 1987
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^BatteUe
_ Pacific Northwest Laboratories

P.O. Box 999
Richland. Washingion USA.99352
Telephone 15091

October 26, 1987

D.M. Bennett
EPA/NPL Coordinator
EPA Superfur.d Program
U.S. Environmental Protection Agency Region X
1200 Sixth Ave.
Seattle, Washington 98101

Dear Dave:

Telex 15-2874

Per your telephone request, enclosed are the statements on liquid waste sites
and burning pits. It is our understanding that you will incorporate them as
references in the appropriate sections of the NPL packages and provide us
with a finalized copy of the backages following completion of the MITRE Corp.
review. -

If there are any questions regarding these statements, please don't hesitate
to contact me at 509-375-2916.

Sincerely, ' -

3A
R.D. Stenner, Senior Research Engineer
Environmental Pathways and Assessment Section
Geosciences Department
Earth and Environmental Sciences Center

RDS:dar

ENC,LOSURE

bcc: KH Cramer
MS Hanson
DA Lamar
RM Mangin - DOE/RL
TJ McLaughlin
RG Schreckhise
WB Schulze - DOE/RL
DR Sherwood



100, 200, 300 Area Statement Regarding Liquid Wastes

The general operating procedures for liquid waste sites in the 100, 200 and
300 Areas were such that the waste constituents listed for each site generally
^nt^eed the pr®cess line'sand were mixed with each other prior to being disposed
of at the site. This process mixing of these waste constituents occurred

--- --- ---- -_---pver-the period of site op@rotion.

f . .
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Burning Pit Statement

Due to the time period for which the burning pits operated, the nonhazardous
combustible waste materials (i.e., paper products, cans, etc.) would have
been mixed (i.e., mixed together in the garbage truck or waste container)
with the hazardous waste materials (i.e., paints, solvents, etc.) prior to
the waste mixture being disposed of at the site.



REFERENCE 25

Waste Management Operations, Hanford Reservation , ERDA-1538, December 1975
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• Trilateration measurements are performed between 17 benchmarks to measure crustal
motion. The initial base data were developed 3 years ago, with additional measure-
ments at 6 months, 12 months, and 36 months from that time.

• Tiltmeters are installed at three locations on the Hanford Reservation. These pieces
o equipaient provide continuous geographic coverage of crustal motion. The output is
telenetered to Menlo Park for interpretation.

Figure 11.3-9 shows the active earthquake zones-i-n Washington deduced-fttm-earuiquake activity.
( ---- --- :ast at 'tlie-Cascaoe's the trends are largely north-south, parallel to the Casudes, and divide

the state into separate geographiwl, structural and tectonic provinces.

In eastern Washington, clearcut relationships of epicenters to specific surface faults or
structures capable of faulting are not yet recognized. The suggested low rate of tectonic
deformation for more than 10 million yearsls does not indicate any cause for concern. Much of
the stress resulting from the continuing low rate of tectonic deformation appears to be dissi-
pated from random epicenters along joints and bedding planes.

On the assumption that an MM-VII quake (magnitude 5.5) were to occur at the northwest end of the
Rattlesnake-Wallula fault zone, ground acceleration of 13% g could be expected beneath most of

X '
the Hanford Reservation.11 A design basis of 25X 9 on the Hanford Reservation thereby allows

- " for an MM-VIII intensity quake ( magnitude up to 6.8) for an earthquake epicentered at the same
'GY"y .h quake has ever been recorded in eastern Oregon or Washington.s ite. :.'^".. 9u^

The siting of nuclear facilities over the synclinal troughs assures the maximum distance from
r'°= all hypothesized faults capable of earthquake generation. If, in addition, the Ringold Formation

and Pasco Gravels are compact and ulyy,Usturbed, the site is certain to pose few problems. An
•-r-^ appreciable to high degreeof conservatism appears present by acceptance of the MM-VIII quake
^^•,, (magnitude 6.8) and the resulting 25Z g acceleration for facility design purposes.

1I.3.8 Hydrolooy a) [RPB, X.18. X.25]

II.3.8.1 Surface Water

The surface water bodies located within the boundaries of the Hanford Reservation consist of the
Columbia River, various ditches and ponds in and near the 200 Areas and three ponds located in
the 300 Areas (Figure 11.3-10). Two ephemeral streams, Cold and Dry Creeks, appear for a short
time only after heavy rainfall or snawnelt. The Yakima River borders part of the Reseriation's
southern boundary.

11.3.8.1 .1 r..1umb ia River

The river reach from Priest Rapids Dam (river mile 397) to the head ( approximately river mile 351)
of the reservoir behind McMary Dam is the last free-flowing reach of the Columbia River within
the United States. The main channel is braided around the island reaches, and submerged rock
ledges and gravel bars cause repeated pooling and channeling. The riverbed material is mobile,
dependent on river velocities; it is typically sand, gravel, and rocks up to 8 inches in diameter.
Sarll fractions of silts and clays are associated with the sands in areas of low velocity
deposition, becoming more dominant approaching the upstream face of each river dam.32.33,34

The Columbia River in this reach has widely varying flow rates due to regulation by the power
producing Priest Rapids Dam Just upstream (Figure 11.3-11). Flows during the summer, fall and
winter vary from a low of 36,000 cubic feet per second (cfs) to as much as 160,000 cfs each day.
The long-term annual average flow at Hanford Is about 120.000 cfs.35 but during low flow periods,
daily flows average 80.000 to 90.000 cfs. The mean annual flow rate for 1972 at Hanford was
159,500 cfs. In recent years, peak flows during the spring runoff have ranged from 160,000 to
550,000 cfs; the maxinwa flood peak of record is 693,000 cfs in 1948.

The river width in the Hanforo reach varies beto:een 400 and 600 yards depending upon flow rate
-- ---- aoi position along the river.36 The depth at the deepest part of the measured cross-sections

varies approximately from 10 to 40 feet, with an average around 25 feet. Daily fluctuations in
depth caused by Priest Rapids regulation can be as much as 10 feet above Vernita and 5 feet at
Hanford. The maximum velocities measured vary from less than 3 feet per second ( fps) to over
11 fps, again depending upon the river cross-section and flow rate.

a ppendix 11.3-0 provides a more detailed description of the hydrology of the Hanford
Reservation. In 1973 Atlantic Richfield Hanford Company authorized an independent review,
recently completed, of the hydrology program.

11.3-13

. a i:i^.°: - _ .. ^. 'f` ^k•_;rr_
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REFERENCE 26

Geology and Hydrology of Radioactive Solid Waste Burial
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^
Dispersion brought about by such ground-water movement may account

for the tritium in the around water at the west end of Gable Butte.

Although the tritium in the 200 Areas is not shown as being connected

with the tritium north of Gable Butte and Gable Mountain, it is con-

ceivable that tritium could move into this area by ground-water flow

around the west end of Gable Butte northward through the gap between

Gable Butte and Gable Mountain. The Columbia River water that enters

• w4 F-3v'.^ '
^---------- -------thegF'o(:nd?s unlikeiytobe the 54drEe ., ^ue ^,,^iun concentrat i ons

'°- that ^re mapp@d^ - On the......

:..:^ order of 2 pico curies per mililiter ( pCi/mt) ( Bromson and Corley,

1972, p. 1), whereas wells 699-72-88, -72-92-0, - 72-98, which define

the extent of tritium contamination at the east end of Gable Butte have

water with tritium concentrations of 20 to 30 pCi/mA (Kipp, 1973, p. 22).

Conditions at the Solid Waste Burial Grounds

The burial grounds and other solid' waste storage sites can be

divided into two categories: (1) those lying in the low terraces adjacent

to the Columbia River mainly at the 100 Areas and the 300 Area, and (2) those

lying on the high terrace south of Gable Mountain in the 200 Areas. The

burial grounds in the first category are inactive except for 2 sites in

the 100 F Area, one in the 100 K Area, and one in the 300 Area when mainly

laboratory wastes are being buried, and the 100 N Area where fuel element

spacers are stored. Most solid wastes are now being buried in the 200 Areas.

The waste material contents ( including radionuclide activity) of the

burial grounds are not well known for all burial grounds, because precise

28



by Wpll nunber and were available to the project. Prior to 1967,

the dataare recoraed on laboratory analytical reports by sample batches.

Most of the monitoring data collected prior to 1957 had been placed in

permanent storage in a federal records repositor'y at Seattle, Washington.

None of these data in permanent storage was inspected. It proved imprac-

tical to follow the monitoring history of more than a few selected wells

,, in detail through the period 1957 to the present because of the difficulty, J

'3 of extracting data for individual wells from the records.
,

Some general observations can be made on the utility of the monitor-

ing data with regard to the solid waste burial grounds. The monitoring.^:...

wells on the Reservation were constructed with the intention of detecting

movement of radionuclides from cribs, swamps or sumps, and other liquid

waste disposal-facilities. However, with the exception of 9 monitoring

wells (designated by the prefix S6-E4) near the 300 North Burial Ground,

where a crib is also located, the placement of a monitoring well near a

solid waste disposal site was only byhappenstance, or the result of

geographic proximity or superposition of solid and liquid waste disposal

areas. Only about 5 wel ls (other than the S6-E4 and 200 Area wells) are

situated so as to intercept contaminants leached from the solid waste

burial gro unds. It appears, however, that any contaminants that may

have been leached from solid waste burial facilities are masked by the

contaminants from liquid waste disposal.

At few wells was monitoring carried through a long period of time

for more than one chemical constituent or type of radioactive determination.
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The records are fragmentary apparently because multiple types of

analyses were only conti.nued Tong enough to trace the passage of a

particular plume of contaminants that was anticipated to pass a well.

The number of analyses was reduced_as--the_level<-of -concer.trati-on of

the contaminant decreased. Tritium content, beta activity, and nitrate

concentration are the most commonly analyzed characteristics or

constitWents. Thedetection-Timits-of tr;tiw„ and beta activity have
----- -

^ - varied,over the years making comparisons within one record difficult..
^̂ _ •< ,

Tritium should be an indicator of li quid -actor d

_^s^ dfuel reprocessind olants Beta aetivitv mav have either liauid ar

;';T wastes as the source. Alpha activity, which is only selectively analyzed

near some cribs, may be from either solid or liquid wastes. Nitrate in

large concentrations is associated with liquid wastes, but is naturally

present in the ground water in 1ow concentrations. Some nitrate may

also be present from agricultural fertilizers, used mainly prior to

building of the Hanford Works. The spectrum of analytical data appears

to be inadequate to define selectively the materials that may be

leached from the burial grounds.

100 B Area

The 100 B Area, the most westerly of the reactor areas, is approxi-

=3tzly-centered--on-Hanford-coordinates-N70;000 and W80,000. It contains

three burial grounds, one east of the 105-8 reactor, one east of the

105-C reactor, and in the southwestern part of the area (fig. 11). The

burial ground east of the 105-C reactor'is considered terminated and
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is monumented. The other two burial grounds are unused but as of

January 1973 were not officially considered terminated. The locations

shown for these latter two burial grounds are approximate within an

^:r°
=7

^a
...., 3

c'-,.

error of about 50 feet.

Surficial materials in the 100 8 area are sand and coarse gravel

and the burial grounds are backfilled with the same material. The

two burial grounds east of the 105-8 and 105-C reactors are on flat or

gently sloping ground with no prominent surface drainage.

At the burial ground in the southwestern part of the area,

individual burials are marked by concrete posts with brass identifica-

.tion plates. The general land slope is to the north. There are no

prominent surface drainage features at or near the burial ground. A

small area immediately north of the burial ground is 6-8 feqt higher

---- ---:-than -the northern end of the burial groundT-L*-is -possiblg that runoff

could accumulate on the surface at the north end of the burial ground

and Infiltrate into the ground.

Water-levefi data are -insuffiicient to define the slope of the water

table and the direction of ground-water movement. Although the figure 8

water-table shows no contours in this area, the approximate position

of the 400-feet water contour is shown in figure 11. The regional

direction of flow is generally toward the river in a northern or north-

westerly direction. During times when the Columbia River is at high

stage, bank storage entering the ground reverses the gradients and

-- water fiowsaway from-'the river.
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The_qeologic units underlying the 100 B area along section F-F

(fig. 12) are shown in figure 15.

• The burial grounds are 50 to 70 feet above the water table, which

lies within the glacio fluvial deposits as shown in figure 13. Except

when the river is at high stages, it i s bable that radionuclides

carried downward to the water table by percolating soil water, would

move to the Columbia River throu4h the permeable glacial deposits.

The Yakima Basalt lies at altitudes of about 100 to 200 f,eet below sea

level. There is a 500- to 600-foot thickness of Ringold sediments

including the lowest "blue clay" zone between the glaciofluvial deposits

and the Yakima Basalt. It is unlikely that radionuclides from the

100 8 Area burial grounds wou ld enter the basalt in the immediate area

before beina di^ har^p,^ rn tr,p fnlnmhi a River.

Cround-water samples to monitor radionuclide concentrations were

collected at wells 199-8-3-2 and 199-8-4-4. At well 199-8-3-2, 4 water

samples collected in 1956-57 showed Beta activity on the order of 103

A laterpCi/t, which probably was the detection limit at that time

series of samples beginning in 1967 and collected at intervals varying

from monthly, quarterly, to semi-annually, with an 18-month period of

no record during 1967-69, showed maximum concentrations of about

5 x 103 pCi/t which declined during 1969 and 1970 to about 10-2 pCi/t,

Several samples taken since 1962 contained 1 to 3 ppm nitrate. As this

well is close to a crib and detention basins (107-B, 107-C), it is

presumed that the radioactivity resulted from reactor cooling water
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building. Segment G is south of the 105-DR building. The DR Gas

Loop site south of the 105-DR building is also considered as a solid-

waste burial by Karagianes (1972. fig. 14).

Surface materials at all burial grounds in the 100 D area are sand

and coarse gravel, containing cobbies, with a sparse•vegetation of

weeds. - Burial ground no. 1 is marked by monuments, and surface drainage

is east and northeast to a swale southeast of the 105-OR building.

Burial ground no. 2 is monumented. Its surface is smooth to gently

'a'=N ro11i1^.g and has no prominent drainage features. Water could collect in

subtle depressions on the surface. In general, surface drainage from

burial grounds no. 3 and 4 wi,uld be southerly to a swale southeast of

105-DR building. Within burial ground no. 3 are bladed-up mounds of

soil and an apparently active trench at.its east end.

__ The_ watiec-LeveLdar3 for z W..,^>> s ;, -,, t^ _ a___^e...&-tnd#cate that the water

table slopes northerly (fig. 16). Ground water that receives any radio-

nuclides from the burial grounds should move to the Columbia River within

a few thousand feet of the burial grounds during low and normal stages.

--When-the-1D7-D and i07-DR.detention basins were operated, a ground-water

mound doubtless was built up to sufficient altitude to cause ground

water to move easterly and southeasterly to the Columbia River at the

o^,posite sIde of Its nend around the reservation.

The character of the materials underlying the area along section

line G-G' ( fig. 15) are shown in figure 16. The bottoms of the burial
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grounds are about 55-65 feet above the water table. The saturated

zone extends 5-15 feet above the base of the glaciofluvial deposits.

Radianuclides reachina the water table from the burial arounds would

move to the river mainly through the glacial deoosits. the surface of

the Yakima Basalt is indicated to be at an altitude of about 100 feet

by Brown (1962, fig. 6). I t is unlikely that radionuclides leached

from the burial grounds would enter the basalt at or near the 100 D area

before the ground water discharges to the Columbia Rive7r

Wells 199-0-2-5 and -0-5-12 have been monitored for Beta activity,

tritium, and nitrate in the ground water.• These wells possibly inter-

cept radioactivity moving from burial grounds nos. 1, 3, and 4. Beta

activity at well 199-0-2-5 was monitored on a monthly to quarterly basis

from 1967-69. A'single sample taken prior to this monitoring period had

-a-Beta-actrri-ty-A-rf a-bout 5 -x,`0`' pCi/L. This and two samples taken during

March and April 1967 showed a greater level of Beta activity than the

other samples, which consistently had a Beta activity of about 102 pCi/L.

At well 199-0-5-12 Beta activity was monitored from mid-1967 to present.

Unfortunately, the record at this latter well does not extend back through

the period when the relatively high Beta activity was obtained at

well 199-0-2-5. The character of the fluctuations in Beta activity at

-- i99-0-2-5 suggest-either that a minimum of two small slugs of contaminants

passed that well in a short period of time or that the samples were
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contaminated during collection.`The Beta activity at well 199-0-5-12

has been rather uniform within the range >102 to 5 x 102 pCi/t. The

tritium and nitrate content of water samples from these two wells were

determined for 1971 and 1972. At well 199-0-2-5'tritium rose from

about 4 x 103 to 104 pCi/t and nitrate rose from 2 to about 75 ppm during

1971•and 1972. At well 199-0-5-12 tritium fluctuated between 6 x 103

and 104 pCi/z during 1970-1972 and nitrate rose from about 10 to about

65 ppm from 1971-1972. Both monitoring wells almost certainly are inter-

cepting wastes moving northeastward from the 100 N area where a ground-

water mound has been built up by discharged waste water. Such a direction

of movement is indicated by figures 9 and 10. It appears that the

contaminants reaching these wells from the 100 N Area make the record

obtained from them of little value in evaluating the possibility that

radionuclides may be entering the ground water from the solid waste

burial ground.`f

100 F Area

The 100 F Area is on the eastern limb of the bend of the Columbia

River at Hanford Plant coordinates N79,000 and W31,000. Terminated

and monumented burial grounds nos. 1, 2, and 3 are in the southwest

quarter of the area (figs. 17 and 18). Battelle Pacific Northwest

LaboratorieS operates a burial ground for radioactive refuse from bio-

---- logiCa}-expertments at-the south-side of inactive burial ground no. 1.

Battelle PNL also operates the so-called Sawdust Repository, east of

the 100 F area, where litter from animal pens containing small amounts

of radioactivity is buried as a land fill.

37



The soil material at the inactive burial grounds is sand and

coarse gravel. Vegetation is sparse. The surfaces of the burial

grounds are graded fairly smooth. At burial ground no. 2, the land

surface is several feet above swales and linear depressions bordering

it. Wind deflation appears to have removed some of the soil cover

from an area on burial ground no. 2.^,., .

^• The water table is not clearly defined by the ground-water level

information for the area but it appears to-slope northeasterly toward

>
the Columbia River. There may be a low ground-water mound built up

:.^.

in the ^i cinity of the 107 basin as a result of waste water discharge

from the Battelle laboratory operation:

The water table lies within the glaciofluvial deposits, as shown

in figure 14, and is within 10 feet of the land surface at the southwest

part of .the 100 F area. The depth to water increases northeasterly

across the area, mainly because of a rise in the land surface. The

water tablg is close to the surfae2 in the area where burial graunds

nos. 1 and 2 are located. Conceivably the water table could rise into

burial ground nos. 1 and 2 as a result of a high stage of the Columbia

River. Burial ground no. 3 and the Sawdust Repository are on higher

ground and the depths to the water table are somewhat greater. The

water table lies within the glaciofluvial deposits, through which the

wa#err from--the-vici-niti-es of--the-buridi ro- unas can move freel y9round ^3^-- - •-

to the Columbia River within distances of a few thousand feet. The •

Yakima Basalt lies at about sea level beneath the 100 F Area, and 300

----feet or more of the Ringold Formation lies between it and the glaciofluvia
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deposits. It is unlikely that radionuclides leached fromthe hurial

grounds would enter the basalt before reaching the river .

Monitoring records of radioactivity at wells 199-F-5-1 and

199-F-8-1 were inspected. Water sample analyses on both these wells

are sparse. Thirteen samples analyzed for Beta activity from well

a99-E-5-3=from-1956 to 1962 indica*,.e that some contaminants reached

this well in 1958 and persisted through 1962. Source of these radio-

nuclides probably was the 107 detention basin or a nearby crib. Samples

analyzed for Beta activity in 1967-68 were at laboratory detection

levels. Tritium and nitrate analyses for 1971-72 indicate that negli-

gible concentrations, if any, of these contaminants were in the ground

water at this well. It is improbable that continued surveillance would

provide any data useful in evaluating the burial grounds. The well is

too far from the abandoned burial grounds and not in the path of ground

water moving below the Sawdust Repository, but samples from it may show

if radionuclides move away from the crib.

-Well_199-F-8-1_is_near burialground-no. 3 but the well appears

to have been instailed to-monitor liquid waste discharge to a crib

between it and well 199-F-8-2.lcl^ew analytical data were found for

this well. Four analyses for nitrate in 1962-63 indicated that the

water in the well was contaminated ( 11 ppm) in June 1962, but the

other 3 samples contained about 1 pn, Alaterseries af analyses for

1971-72 showed nitrate concentrations varying between 55 and 75
ppm;:7
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Tritium content for this same period was fairly constant at about 2 x 104

pCi/t. Well 199.-F-8-1 reflects the contaminants in a large body of

polluted ground water which partly underlies the 100 F area. This body of

polluted around water is shown in fiaures 9 and 10. The source of the

polluted water may not be the 100 F area. This water may have moved

-^= eastward from the reactor areas on the western limb of the bend on the

Columbia River, or it may have moved northward between Gable Butte and

CX0
Gable Mountain from the 200 Areas and then eastward. Monitoring records

,-^
of nitrate north of Gable Mountain are too few to define the source of

__.. .:; ,.
this body of water. Beta activity was•not determined for the wells in

the 100-F Area so it is not known if eadionuclid other than tritium

are associated with-the-hioh nitrate concentrations. The value of

well 199-F-8-1 is suspect in monitoring radionuclide movement from the

burial grounds because of the possibility that contaminants from another

s.urC.e havn moved into this area. ^

100 H Area

The 100 H Area is the most northerly of the reactor areas and is

well within the bend of the Columbia River. The Hanford plant coordinates

-- ^^ s-'"-.H95,OGG and W40,000 ^^^,,^,^ect within the area (fig. 20). Burial grounds

nes_1 and 2 are about 1,000 feet southwest and about 1,200 feet

west, respectively, of the 105 reactor building. Both of these burial

grounds have been terminated and are marked by monuments. They are

built up a few feet above the apparently original land surface by a fill
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of sand and coarse gravel. Burial ground no. 1 is bounded by broad

swales. Shallow closed basins have been formed in these swales by

artificial fill for a road cutting across the burial ground and by

fill for the railroad line to the east. Burial*ground no. 2 is in a

flat area which appears to have been modified from the original topo-

graphy. A few small shallow depressions lie along its margins.

The geologic materials along a line J-J' across the area ( fig. 21)
ra-,

are shown in cross section in figure 22. The slope of the water table^

is not defined by the limited water-level data in the area. The water

table probably is at about an altitude of 375 feet and lies within the

glaciofluvial deposits. A significant ground-water mound was built up

by water discharged to the 107 detention basin in years prior to 1965.

Only two weiis ( 199-H-3-1 and 199-H-4-2) are presently monitored for

water-level altitude. Well 199-H-4-2, the deeper of the two, is

described by K. L. Kipp, Jr. (written communication, 1973) as tapping

confined ground water, presumably water in the Yakima Basalt. The

water-level altitude in this well appears to be significantly higher

than the water table.

The depth to the water table beneath the burial grounds is abo ut

10 to 20 feet.1 Under present conditions, any radionuclides reaching the
e

water table would generally follow a direct ea sterly course to the

Columbia River through a distance of 3,000 to 4,000 feet. At times of

high river stage, however, the direction of ground-water movement may

be reversed for a time.
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There is a scanty radiological monitoring record available for

well 199-H-3-1. However, data from this•wellare not significant with

regard to the solid-waste burial grounds. Ground water flowing beneath

the burial grounds would not reach this well ai long as the former

ground-water mound existed around the 107 basin. }iree analyses made

dur#'ng-1952-fr3-showeA tri*_iLim to be about 105 pCi/z and nitrate to be

10 ppm which probably were caused by local waste discharge!^. Beta

activity, based on 10 samples, during 1967-68, was 10" pCi/t; with one

sample of 3 x 103 pCi/t, which probably was contaminated during collec-

tion or was poorly analyzed.cs-amples.were again taken from the well

during 1971-72 for tritium; which was aoaui:1^74 pCi/-x and nitrate,

,which was about 8-10 ppm. It would appear from figures 11 and•12 that

these recent samples contain contaminants that entered the 100 H area

by moving northeastward from the 100 N area
^

100 K A'rea

The 100 K Area is located at Hanford plant coordinates N76,000

and W69,000. Facilities within the area have been surveyed by a land

grid specific to the area. Both the Hanford plant and the 100 K grids

are shown in figures 23 and 24. There is one large burial ground in

that area at Hanford coordinates N77,000 and W67,000. This burial ground

is not in use but is considered active and is fenced.

The burial ground is an the high river terrace on which the

principal facilities of the 100 K Area are located. The surface materials
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and backfill at the burial ground are mainly sand and coarse gravel.

These materials have been graded to a fairly smooth surface, which

drains northward toward a large effluent basin. There is a burning

pit a short distance north of the southeast corner of the burial ground.

This burning pit is 20-25 feet deep at its center.

The water table is inadequately defined by two observation wells

in which water levels are monitored. With the shutdown of the 105 KE

in January 1971 and 105 KW reactors in February 1970, the ground-

water mound built up by discharge of waste water to the ground began to

decay. An experiment during 1973 at the 100 K Area required the pumping

of a large quantity of river water. If any of this water were discharged

to the ground, the water table was again modified. It is possible that,

at the burial ground, the water table lies at an altitude of about

390 feet, which is about 60 feet belowthe bottom of the burial qround.o

The water table is in the conglomerate zone of the Ringold beneath the

southern part of the burial ground and in the glaciofluvial deposits

beneath its northern part (fig. 25). Radionuclides reaching the around

water would a^ce a direct flow path about 2 000 feet long northerlv

or northwesterly to the Columbia River through the most permeable part

of the Ringold Formation and the glaciofl uv i al depo s its (figs. 25 and

26). At least a 450-foot thickness of the Ringold Formation intervenes

between the water table and the Yakima Basalt. The blue clay zone in

the lowermost unit of the Ringold appears to have been reached by

wells 199-K-10 and 199-K-11 at about a depth of 300 feet. :Tt is unlikely

that radionuclides from the burial ground would enter the basalt before

reaching the river^
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Radiological monitoring of ground water was done at wells 199-K-11

and 199-K-20. Neither of these wells is placed so as to intercept

radionuclides that may move from the burial ground through the ground-

water body. Well 199-K-5, which is within the burial ground, was drilled

for subsurface information and its casing was removed. This well was

never used for monitoring. U n « rfi;^ Wei^ Wa^ rPfillpd^with care

to prevent r;r^^lat;on ttirnuoh it it may be an avenue of downward

= movement of radionuclides from th e buriedwastes.

-Tne-radionuclides-in-the-ground-water-at-thei00-K-Area-apparently

were from local sources such as the effluent trench near well 199-K-20.

This well was sampled 13 times for Beta activity from November 1956

to October.1959 and showed a general rise to about 104 pCi/t. Another

series of Beta activity determinations far the years 1968-72 showed

levels of about 106 pCi/2 which declined throughout 1970, after waste

discharges ceased, to about 10Z pCi/.e. Beta activity at well 199-K-11

was low, about 102 pCi/z during the period 1967-69 but the well was not

-othenvi-se-samp-ied for-Beta 4ctivity. Tritium apparently was released

to the ground locally within the 100 K Area. Tritium determinations

for the two monitoring wells are few and were made mainly during 1971

and 1972. These tritium data, though inconclusive, suggest that some

tritium-bearing ground water moved southward when waste water was discharged

to the ground, then moved northward toward the Columbia River as normal

gradients were restored. A large body of nitrate contaminated ground
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water is south and southeast of the 100 K Area ( fig. 10) and may

m:e nortfward-thmqh -the=are*_-to-the=c,3l+ufti a-Ri:er. The possibility

that wastes originating outside the 100 K Area may move into the area

should be considered if monitoring of the burial ground is undertaken.

100 N Area

,...^

i°•s=^
,...^.

The 100 N Area is located at Hanford coordinates N85000 and W61000.

Surveying within the area based on a local 100 N grid which is shown

on figures 27 and 28 along with the Hanford grid. The only radioactive

soiid-wastes stored in the 100 N Area are used fuel eiement spacers,

which are stored in a concrete subsurface structure containing three

silos northwest of the 105-reactor building. The spacers may be retrieved

through hatches in the top5 of the silos. There is no likelihood of

radioactivity from the spacers entering the soil materials as long as

the storage structure is.intact.

The surficial materials in the 100 N Area are principally sand and

coarse gravel of the glaciofluvial deposits. These are underlain at an

indefinite depth by the middle conglomerate unit of the Ringold Formation.

The upper surface of the Ringold may range from about an altitude of

_-_350 -feet--0ear--the_Cnlumbia--D3'1er--t@ about 401MI fcet in the eastern part--- ---------

of-the 100 N Area (figs. 29 and 30). At well 699-86-60, where the top

of the Ringold is at an altitude of about 400 feet, the top of the blue

clay unit is at an altitude of about 360 feet.

A large ground-water mound has been built up to an altitude of

more than 400 feet, more than 20 feet above normal river stage, where
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waste water is discharged to the ground in the northeastern part of

the area. Ground water has moved in all directions from this mound.

The eastward movi_ngground_ water probabl_v has carried contaminants

into the 100 H and 100 F Areas. Radionuclides enteri^the ground-

water body from the soacer storage will move toward the Columbia River

under the influence of the high artificial ground-water gradient from

this mound. If waste-water discharge were stopped and the mound

decayed completely, movement of ground water beneath the spacer storage

facility would still be toward the river but at a lower velocity. How-

ever, at times of high stage of the Columbia River, there would be a

movement of water eastward beneath the,spacer storage facility. In

fact; duringhigh stages, water might move in the subsurface across

the part of the reservation enclosed by the bend of the river and

eventually enter the river (after it had returned to normal stage) in

the reach that includes the 100 H and,100 F Areas.

Although several completed wells are in and near the area of

waste discharge, only test boring data are available on the subsurface

materials in the southern two-thirds of the 100 N Area. Samples for

radiological monitoring are collected regularly at wells 199-N-3,

199-N-4, and 199-N-10 near the waste discharge. Beta activity, tritium ,

and nitrate concenttztions are available and originate from reactor

liquid wastes.
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300 Area

The 300 Area is in the southeastern part of the Hanford Reserva-

tion at S 24000 and E 13000 of the Hanford plant coordinate system.

Facilities in the 300 Area are referenced to the Richland coordinate •

system. Both systems of coordinates are shown in figures 31 and 32.

{ The burial grounds in or near the 300 Area are designated no. 1,

2, 3, 4, 5, 7, 8, and 300 West. Of these burial grounds, only no. 7

is still receiving-solid wastes. Burial ground no, 1 is east of the
w --- -
^ -

333 building-a*- plan*_ coordi.^.ates S 24000 and E 13400 and is marked

by monuments. Part of its surface is paved with asphalt and' the remainder
,;.,,

is graded smooth. Two small steel buildings are on it.

Burial ground nos. 2 and 3 are side by side a short distance north

of burial ground no. 1 and are marked by monuments.' Surficial materials

are sand and gravel. A few minor depressions occur in the surface.

Surface drainage is to the north. '

Burial ground no. 4 is north of the 300 Area and is marked by

monuments. Surface materials are sand and gravel. It is in a broad

shallow swale that drains eastward to the Columbia River. Fill placed

in the burial ground has blocked drainage through the swale and created

a surface depression centering on the burial ground. The depression

may also be partly caused by compaction of buried materials. With the

present condition, runoff can collect on the burial ground and seep

through it. The burial ground may also be susceptible to erosion by

runoff, if the fill is washed out.
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Burial ground no. 5 is also located in a swale about 1,000 feet

southeast of burial ground no. 4. A burning pit, the use of which was

discontinued in 1973, is within the monumented confines of.the burial

ground. Excavation and backfilling for the burials has considerably

modfiftedthe rtatura-l- draina-ge. The swale has been blocked by fill at

the downstream end of the burial'ground and an excavation was made on

the upstream end. As with burial ground no. 4, burial ground no. 5 may

collect runoff that will infiltrate through it, and it may be eroded

by surface water.

Burial ground no. 7 is northwest of the main facilities sector of

--the 300 Area,- It is srarked by ;teel posts and a chain. Surficial materials

are sand and coarse gravel. Natural topography consists of rolling prairi,

with 8-10 feet of relief. Operations at the burial ground have considerably

modified the surface at places. -rn january i973, a trench was open in the

northern part of the burial grqund in which a variety of solid wastes had

been - piaced: -Tnese-wastes-contatned such items as stainless steel and

aiuminum vessels, a tank truck body, machine equipment, a wooden ladder,

and various packaged wastes. Presumably these materials were only slightly

contaminated by radioactivity as access to them was controlled only by

radiation signs.

The 300 West burial ground is about 1000 feet southwest of burial

ground no. 7 (fig. 32) and is marked by monuments. It is a small burial

ground about 20 by 140 feet in dimension. The surficial materials are sand
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-ind-gravel. The topography-of t.heburial grou.n.d and surroundings is

gently rolling. The 300 West burial ground contains uranium-bearing

solvent in steel drums which were buried in 1955-56.

The water tabl? heaPa*h *hP 300 Area is affected by waste wa ter

discharges to the north and south process ponds. A}ow ground-water

rund•has for<aed beneath the ponds ( fig. 31). This mound causes ground

water that normally would move beneath the burial grounds, to follow

circuitous courses to the Columbia Rive r. The water-level data on the

300 Area are insufficient to allow the flow paths from the burial grounds

to be traced. If waste-water discharges were stopped , ground water

should flow easterly directly to the river after the mound decayed. All

of the burial grounds are close enough to the river, so that ground-water

flow beneath them is revbrsed when the Columbia attains high stage in

late spring.

The relationships of the burial grounds to the geologic materials

-and the-water table are shown in the cross sections of figures 33 and 34.

Within the 300 Area, the water table lies at a general altitude of

about 342 feet. [The more 8asterly burial grounds are abauti20 -feet above

the water table; the westerly burial grounds are a out 40 feet above it.

The water table lies in the glaciofluvial deposits, which are underlain

by the middle conglomerate unit of the Ringold Formation. Hydraulic

data show that the water-bearing materials in the 300 Area have a high

transmissivity and the movement of water to and from the Columbia occurs

at a high rate ( Tilison, Brown, and Raymond, 1969). The surface of the
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Yakima Basalt is at an altitude of about 200 feet. There is a

----- saturated section of about 140 feet of Ringold Formation and glacio-

----- fluvial deposits above the basalt. The Yakima Basalt probably is

involved little, if at all, in the movement to the river of wastes

eriginating in the 300 Area.

Radiological and chemical monitoring data are available for 14

of the we11s shown in -figures 31 and 32. iric w^^ was ^^' determined

but alpha activity and Cr116 and F concentrations, as well as beta

activity and nitrate concentrations, were measured in ground-water

samples.

Apparently all of the contaminants observed at these wells are

locally introduced by liquid waste discharges, principally to the process

ponds. The concentrations of contaminants observed at wells decrease

in a general way with distance of the well from the process ponds.

Radioactivity in the ground water is caused mainly by uranium (Kipp,

1973, p. 23). Beta and alpha activities generally are low. In wells

near the ponds, beta activity occasionally reaches levels of 104 pCi/t

or somewhat higher, but generally is not much higher than 102 pCi/t.

Nitrate is the principal chemical contaminant having reached concentrations

greater than 100 ppm in the ground water near the ponds. Nitrate determina-

tions on wells 399-8-1, 399-8-2, and 399-8-3 indicate that wastes from

the process ponds probably have moved beneath even the most distant

burial grounds. ^
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300 North Burial Ground

The 300 North burial ground is about 2-1/2 miles north-northwest

of the 300 Area at Hanford plant coordinates S 6000 and E 3000 (fig. 35).

Its boundaries are delineated by monuments. The'burial ground is in

an area of undulating topography with 10 to 20 feet of relief between

swales and hillocks. There is no plant topographic map for this area.

Altitudes are available for wells and the corners of the burial ground

(fig. 35). The profile of the topography shown in figure 36 was based

on the U.S. Geological Survey topographic map of the Richland quadrangle

( contour interval, 20 feet).

Surficial materials are sand and coarse gravel. Surface drainage

from this area is eastward to the Columbia. However, the burial.ground

has been graded with earth-moving machines, is poorly drained, and may

be in a closed basin. Seven wells were drilled east and southeast of

the burial ground. Five of these wellstwere found in 1973 to be still

in existence. Apparently one of the wells was a production well which

supplied water to wash out truck bodies after wastes were delivered to

the burial ground. It was. reported that this wash water was disposed of

in a crib adjacent to the burial ground.

The ground-water level is monitored near the burial ground at

we11 699__Sfi.EqG, -This-record indicates the water table to be at an

altitude of about 370 feet. The water table is within the permeable

glaciofluvial deposits, as shown in figure 36. The water table is about

45 feet beneath the bottom of the buria l'ground. The Hanford water-table
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map (fig. 8) indicates that ground water moves easterly from the

burial ground to the river. The map of tritium concentrations in

ground water (fig. 9) shows that there is a preferential movement

i nc^ieated bv the most sautherlv segment of the waste plume'extending

from the 200 West Area. In general, the direction of ground water

should roughly approximate the line of section of figure 36. The length

of the flow path from the burial ground to the river is on the order of

2 miles.

Monitoring of ground water at wells 699-2-3, 699-S6-E4C, and

699-S11-E14 indicate that wastes from the 200 West Area have appeared

at all three wells. !'At well 699-2-3 tritium reached a level of >103

pCi/j in 1969, indicating that contaminants were present. Tritium

increased to 2 x 104 pCi/2 by October 1972. Nitrate content at this
.^,

well increased in 1970 to 16 ppm and has been rather erratic in concentra-

tion since, but at levels generally of 7.5 to 10 ppm. Beta measurements

were discontinued at this well before the arrival of the tritium.

At well 699-S6-E4C piezometers 0 and P have been sampled. Piezo-

-meter 0 1 s-148 feet deep--and-piezometer R--i, 460 feet deep. -Thesha11nw

^I

ground water is not monitored at this site. Beta activity has not been

determined since 1969. However, tritium and nitrate appear to have been

present as contaminants-in-small-concentrat7ons.- In-t,he-shailower piezo-

meter, nitrate was as high as 6 ppm in 1969. Tritium has fluctuated in

-recent--years-from-5-x I02 to 03 pCi/:. In-the--deepe.*-piezaneter,-tritiaun

fluctuations were similar but nitrate did not rise above a maximum of

about 2 ppm.
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At well 699-S11-lnitrate concentrations rose to 6 to 11 ppm

d:lra74 1971 ,a ? Eh defin^ce^y ^ nu^cate zne arriva 0 wastes.

Beta activity was-not monitored. Tritium was reported at low levels

during 1971 and 1972, except for one measurement'of 7.7 x 104 pCi/z,

which probably resulted from a contaminated sample or a poor measurement.

300 WYE Burial Ground

The-300 WYE burial around is about 7-1/2 miles northwest of the
- - - -

iz 300 Area and 3-1/2 miles west of the Columbia River (fig. 1). The

burial ground is inactive and is marked with monuments. The WPPSS

(Washington Public Power Supply System) Hanford No. 2 generating plant

is under construction to the east of the burial ground.

The burial ground is on one of the lower river terraces with an

altitude of 440 feet and with a topography characterized by areas of

rolling prairie and intervening broad, flat meadows. There is no

plant topographic map of the burial ground area. The authors have

drawn contours of the area, shown in figure 37, on the basis of altitudes

obtained-by-WPPSS in its iitE inVe''igation "or the Hanford No. Z

generating plant. Land surface profiles shown in figures 40 and 41

were drawn on the basis of the tdpography shown on the U.S. Geological

Survey topographic map of the Richland quadrangle. A low medial ridge,

4-5 feet high, trends east-west through the burial ground. Drainage

from the burial ground is locally north and south of this ridge and

generally eastwiard to the Columbia River. There are some shallow

depressions at the west margin of the burial ground.
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Surficial materiais at the-buriai ground are sand and gravel of

the glaciofluvial deposits. These extend downward about 45 feet, as

shown in figures 38 and 39, to the middle unit of the Ringold Formation.

However, the base of the glaciofluvial deposits Is not definitely

known in this area, and it may really lie at a greater depth of about

40 feet below the bottom of the trenches at the burial ground. There

are some tubular-shaped eaissons that reportedly received considerable

solid radioactive wastes in the burial ground, which extend to greater

depths than the trenches.

Ground water moves easterly from the 300 WYE area to the Columbia

River. The lobate fronts of the waste plumes from the 200 East Area,

shown by tritium and nitrate concentrattnns of around water (figs. 9

and 10) indicate that ground water flow is more rapid to the north and

south of the 300 WYE burial ground. These differences in the rate of

- groutrd=water f low probably resuit from the different transmissivities

of materials in the upper part of the zone of saturation from place to

place on the Reservation.

No monitoring wells are near enough to the 300 WYE burial ground

" - -- *,o--have-a.ny-L*.il-ity-in-de-*_ermining-if-contzmir.ants from the solid wastes

are reaching the water table. Wells 699-17-5 and 699-9-E2, the closest

monitoring wells, are each about a mile from the burial ground. Soil

borings by WPPSS, listed on figure 39, were drilled recently. WPPSS

reportedly may monitor two of these borings for water levels and

radioactivity but probably in connection.with liquid waste discharges

or for possible.leaks from the Hanford No. 2 generating plant. The
I
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monitoring record for well 699-17-5 indicates that wastes from the

200 Areas recently ( 1972) may have reached that we11. Occasional

nitrate concentrations above backgraund cancentrations have been

observed at that well since 1967. These may be accounted for as

due to contaminated samples or poor laboratory analyses. In 1972,

--nitratecontents of 5,9; 11,< 0.5, and 7.7 ppm were observed in the

^ months of February, May, July, and September, respectively. Three of
.,_y -

ZT" ,r;m, these determinations are indicative of contamination.

200 Areas

The 200 East and 200 West fuels separations areas are spaced about

3 miles apart in the central part of the Hanford Reservation on a

high terrace with an altitude of about 700 feet. The 200 East Area is

, approximately centered on Hanford coordinates N 42000 and West 52000 '

and the 200 West Area on Hanford coordinates N 42000 and W 74000.

The solid waste burial grounds and regulated storage sites in the

200 Areas contain most of the radioactive solid wastes from the operations

at Hanford. There are 27 solid waste burial sites and 9 regulated equip-

---ment storage iocations(L.,L. Lundgren, Atlantic-Richfield Hanford Co.,

written communication, January 26, 1971). Many of the burial grounds

coalesce into large areas of solid waste burials. The Atlantic-Richfield

Hanford Company is presently updating drawings and maps showing the

----- - -various burial grounds and other soiid waste storage. Most of the burial

grounds are shown in figures 40 and 41. Wastes generally have been placed
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in trenches in the burial grounds which were backfilled with the

excavated soil material. There is also contaminated or radioactive

equipment in various storage facilities. The laraest such faci lity

consists Of two railroad tunnels in which are stnred flat cars contain.

i ng large radioactive equipment items from the Purex plant (the 202-A

building in figure 40). Such stored equipment is presently retrievable.

-.4----- -- _--- ----- --- T.h.e-topography-of the 200 Areas is fla*- or ge.^.tly sloping. InJ
the 200 East Area the slope of the land and the natural drainage is

-;^ nartheasterly.- -?n the ZDQ-West A roa the land slopes and natural drainage

;..;,._. are mostly westerly and southwesterly. • Both of the 200 Areas are

intensively developed and drainage is now controlled along the networks

of roads and railroads, the waste-water canals and ponds, and other

structures. The 700-foot altitude of the 200 Arelis would seem to place

them well above any conceivable extreme flood levels of the Columbia

River. Unruh ( 1970, p. 25) states, "....a coincident failure of Grand

Coulee Dam and the simultaneous arrival of breech ( sic) flows from upper

-Canadian storage projects. :-...wouid produce a flow of only 10 million

cfs past Hanford. Even this flow rate would raise the surface waters to

an elevation only 560 ft. above sea level....°

The surficial materials in the vicinity of the 200 Areas are

mainly sand and gravel of the glaciofluvial deposits. In the 200

West Area the surficial materials are a finer grained facies of the

glaciofluvial deposits and consist mainly of sand and silt. The sub-

- surface-geolag„v of the 200 Areas has been described by Brown ( 1959).

Figure 42 is a topographic map of the 200 Areas taken from Brown's report
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and shows lines of geologic cross sections that Brown prepared.

Figures 43, 44, 45, 46, and 47 are copies of Brown's cross sections

and show the character of the geologic materials at depth in the

vicinity of the 200 Areas.

The glaciofluvial deposits are much thicker beneath the 200 East

Area than they are beneath the 200 West Area. As a result of waste

----water dischargiar,-the water tabie has risen into the glaciofluvial

deposits beneath the 200 East Area. The water table has risen considerably

higher beneath the 200 West Area, but it is well within the Ringold Forma-

tion. Because the glaciofluvial deposits are much more permeable than

the Ringold Formation, wastes in the ground-water system move away from

the 200 East Area much more rapidly than they do from the 200 West Area.

The extent of waste movement and the direction of ground-water flow

from the 200 Areas is indicated by the bodies of wastes originating in •

these areas and moving principally easterly and southeasterly as a large

plume and northerly toward the'Columbia River (figs. 9 and 10).

Radiologic monitoring of ground water has been intensive in the

200 Areas and immediate_vicinity, IiQwever, this monitoring has been

conducted to provide operating information for liquid waste discharae

facilities, consisting of cribs and ponds, and to provide information

on the movement of radionuclides from liquid wastes through the ground-

water system. The monitoring wells are not located to detect if materials

_ from solid wasteshave entered the soil or the ground water beneath

the burial grounds.
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In recent years, a considerable effort was made at Hanford to

develop a predictive computer model of waste transport through the soil

and ground-water system. Cearlock (1971) describes the features of this

computer model system. De Mier (1972) described•the use of the model

relative to ground-water flow and indicates that the predictive capa-

•a

d.:y_'+
w..... 9
p+:u

..w..

^
iI
±+

1l.^
^•

of the ^wvc ^
r .we ^„,+e7 is nnnr r; except for the region of the tritium plume-•O __

extending southeast of the 200 East Area and shown on figure 9. The

modeling of waste movement through the soil at Hanford is still in

the development stage. Further laboratory and theoretical studies are

necessary to determine the intereactions of wastes and soil materials

and to develop suitable mathematical relationships (Battelle Pacific

Northwest Laboratory, 1972, p. 2).

213 Area

The 213 Area is located on the south flank of Gable Mountain at

Hanford coordinates N 54000 and W 35000 (fig. 1). It includes a concrete

structure containing two vaults formerly used for storing the plutonium

product of the Hanford Works and two small burial pits in the yard south

of the vault structure. These pits are reported to be about 4 feet deep

and to be covered with rough concrete slabs about 8 feet square. They

received both solid wastes such as plutonium-bearing wipe rags and wash

water used for decontamination. The wash water may have contained

particulate plutonium.

- Tne yard where the pits are located has a gently sloping surface.

However, runoff can reach the area from a steep slope north of the facility.
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In light of the shallowness of the pits, erosion by surface water or

wind may in time release the wastes. The water table is probably on

the order of 150 feet or more below the land surface. It may lie either

within the unconsolidated deposits or the Yakima Basalt. The concrete

--alab covers $robably havE preveRted, water from infiltrating the ground.

The wash water presumably could have carried either dissolved or

particulate plutonium into the ground beneath the pits.

Hydrologic factors related to long-term waste

storage at burial grounds

The burial grounds in the 100 Areas and the 300 Area have in commron

the following features: ( 1) nearness to the Columbia River, (2) unsatu-

rated materials above the water table are mainly coarsP-grained giacio-

fluvial_materials, (3) the uppermost part of the saturated zone is mainly

----- -- -- - in-coa.rse-grained glaciefluvialdepo-sits and the middle conglomerate unit

of the Ringold Formation, (4) location on low river terraces that could

be flooded and eroded away without the protection provided by upstream

dams on the Columbia River or they could be flooded in the event of a

rupture of a dam. I n the liaht of the hydrologic setting of *hp<^ ^^ l

grounds in the arPa< near tfie river it can he cnn^luded that h`re

not suitable for long-term storage of radioactive solid wastes. Radio-

nuclides could conceivably be leached from the wastes by infiltrating

water and reach the water table, from which they could reach the Columbia

River within several days to several months. Despite the dry climate at

Hanford, infiltration and ground-water recharge could occur in amounts
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of signi ficanc e to radionuclide transport in the 100 Areas and

300 Area burial grounds. The precipitation is seasonally distributed

with about one-half of the average annual precipitation occurring in

the winter months when evapotranspiration is negligible and conditions

for infiltration are most favorable. These burial arounds are underlain

by very permeable deposits, and the water table is relatively close to

the surfac e. The possibility of water infiltrating through the burial

grounds and reaching the water table is enhanced if the burial grounds

have surface depressions in which water can colTect, as some of them do.

The 100 Areas and 300 Area burial grounds would be flooded i n the
----------- -----------

event of the "probable maximum flood" oredicted by the U.S. Armv Corps

of Engineers (1 969). However, such a flood would cause much moee._serious

results by inundating reactor and laboratory buildings. The possi ble

flooding of these burial grounds is not as important a factor in their

evaluat i o n as is the possibility of the release of radionuclides through

the soil water and ground-wa ter systems , which could be a conti nuous

process.

The 300 North and 300 WYE burial grounds are on relatively low

river terraces but are at a considerable distance from the Columbia

River. Except for their greater distance from the river, they have a ll

the undesirable features of the 100 Areas and other 300 Area burial

grounds.
r---^_

The 200 Areas burial grounds are the most favorably situated for

long-term storage of any of the burial grounds in the Hanford Reser^ation.

They lie an a high terrace underlain at depth by fine-grained materials.
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The depth to the water table is on the order of 200 to 300 feet. These

depths would be greater if waste-water discharge to the ground were

stopped and natural ground-water conditions were restored. The great

depth of the water table and the fine-grained sediments at depth make

it much less likely than in the 100 Areas that infiltrating water would

actually reach the water table under present climatic conditions. The

fine-grained geologic materials at shallow depth beneath the 200 Areas

have been shown to sorb large proportions, but not all, of the radionuclides

that have been discharged to the ground in liquid wastes (Brown, 1967).

These liquid wastes, however, have been treated to raise their pH to

alkaline, which facilitates sorption in the soil. However, in the event

of water infiltrating the burial grounds, the resultant chemical character

of water-waste mixtures could be expected to be closer to natural condi-

tions. Lonceivably, large concentrations of radionuclides could be built

up in a particular zone of sediments below a burial ground through sorption.

This tendency for radionuclides to be concentrated in particular soil

layers has been observed with regard to liquid waste disposal at Hanford

(Brown, 1967, 1971). Under some circumstances such a concentration of

radionuclides may be particularly hazardous should the materials be

breached by erosion or should the burial ground be dug up for removal of

wastes. The suitability of the 200 Area burial grounds for long-ternt

storage cannot be evaluated with the data available. The important

deficits pertain to the effects of the movement of soil water, as was

discussed previously in relation to sorption and infiltration, and to

the transport of radionuclides by soil water.
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Conclusions and Recommendations

The following actions should be undertaken to assure that the

release of radionuclides from the burial grounds will not occur.

100 Areas .--Solid waste burials in the 100 Areas are poorly

inventoried for the years prior to 1969. However, file data indicate

that mosf-radioactive so-1-id-wast?s in the 100 Area burial grounds are

irr_diated reactor components, pipes, and various metal equipment items.

a:^4
^J^ Most of the radioactivity in these burial grounds is believed to be in

these metallic wastes and is due to cobalt-60 and other activation

products. It was estimated by Corbit ( 1969, p. 61) that the bulk ofv;-...

-these radioactive wastes would decay to nonradioactive states by the

year 2050 though a small amount would still be considered radioactive

through the year 2110. Wastes of this type Would release radioactivity

slowly even if subjected to continuous percolation of water through them,

because the metals would have to corrode irr order-to-releass any signifi-

---
cant

- • ^
amounts of

_
solubie ions of radionuclides. Because these wastes are

relatively Insoluble and the radiation is due to fairly short-lived

radioisotopes, such wastes probably are not serious environmental hazards.

However, a review should be made of the records of disposals to identify

those burial grounds or the parts of burial grounds where relatively

large quantities of cobalt-60 bearing metallic.wastes or other very

hazardous wastes are located. At a few sites, mainly older burials,

containing hazardous materials, samples should be taken of the soil

below the wastes and analyzed to determine if radionuclides are migrating

downward to the water table Wells also should be constructed adjacent
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to selected burial sites so as to intercept water moving beneath

them in the uppermost part of the saturated zone. They should be

sampled regularly and the water analyzed for cbe&AL aLd
i

isotop ic
-----

constituents indicative of the waste cogstZtuents in the burial grounds.

I f movement of radionuclides f*omJ+.._^ `ria i grounds is detected, a

study should be made of the advisability of removing the wastes.

300 Area .--The burial grounds in the immediate vicinity of the

300 Area are reported to contain little radioactivity. None is reported

to contain plutonium except burial ground no. 1.. If plutonium is present

there in other than trace quantities, then removal of the plutonium-

bearing wastes should be considered.

300 North and 300 WYE Burial Grounds .--Both of these burial grounds-

contain fission products and plutonium, apparently in large quantities.

Neither can be depended upon to retain these radionuclides through long

periods of several hundred to several thousand years, the time required

to reduce the activity to innocuous levels. It is recommended that the

desirability of removing the plutonium and fission products from these

burial grounds be considered.

200 Area Burial Grounds .--The numerous burial grounds in the 200

Areas contain large amounts of plutonium, fission products, and radio-

activity and are great potential environmental hazards. It is also

pointed out that the high-level liquid wastes stored in the 200 Areas

and now being reprocessed to salt cakes, and radionuclides in the soil

beneath abandoned cribs and ditches also are a great potential hazard.

It is clear that presently there is no means to predict the potential
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for movement of radionuclides from the solid waste burial grounds,

particularly over the many thousands of years that containment of

plutonium would be necessary. The waste -;nagement plan for Hanford

(Karagianes, 1973, p. 119) calls for environmental studies to determine
-----

the safety of iony^=ter*! storage of the residual salt-cake from high

level liquid wastes. Information developed through these studies on
^-;

water and radionuclide movement through the soils beneath the 200 Areas

may have a direct bearing on determining the suitability of the 200 Area
^^ - ---

burial grounds for ion^y=term storage. In fact, these environmental studies-.,_.

should be designed so as to also provide conclusions directly pertinent

to the burial-grounds.

213 Area .--The two small burials of plutonium-bearing waste-in the

213 Area should be considered for removal as their location and the shallowness

of the burials do not assure long-term containment.

General .--Where necessary, the surface characteristics of the burial

grounds should be modified to preventor reduce ( 1) erosion by local runoff

or wind and (2) collection of runoff and precipitation in depressions or

swales that will add to the infiltration of moisture

Temoorary storage facilities for relocated solid radioactive wastes .--

Solid radioactive wastes containing plutonium and other fission products,

renoved from.buriai grounds, according to the recommendations of this

report, must be stored so as not to cause environmental hazards. Temporary

storage for these relocated wastes should be provided in either or both

of the 200 Areas. These areas already centain extensive waste management
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facilities, personnel security measures are stringent in both areas,

and,- From a hydrologic standpoint, they are least objectionable for

solid radioactive waste storage of any of the facilities areas.

-The-relocated-wastes-shou}d-be-piaced in facilities that will

prevent any possible release and transport of radionuclides and from

which they can be recovered subsequently. Ease of recovery is desirable

should later studies lead to the requirement that solid wastes containing

transuranium elements and fission products be removed from the 200 Areas

and placed elsewhere in a permanent repository. The facilities also

should be designed so that they can be stabilized with relative ease if

it is later proved that the wastes may be retained with safety in the

200 Areas.
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REFERENCE 27

File note from RD Stenner to file on December 2, 1987,

regarding Landfill Operations
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Date: December 2, 1987

To: File

From: R. D. Stennert^U

eu3^ect: Operational Assumption for Historical Solid Waste Landfills

In_histortcallyoperated--so3-ld-waste-landfi?ls where hazardous wastes were- -- ----- - -
suspected the operation of the landfill did not involve any separation of
hazardous wastes and nonhazardous wastes prior to disposal in the landfill.

Wastes in these landfills is primarily from Hanford Site maintenance/support
activities which could involve hazardous materials originating from the 3000,
1100, 300, 200 or 100 Hanford operational areas.

^.
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MEMORANDUM

DATE: 12/18/87
^^

FROM: R.D. Stenner n•p

RE: Addendum to December 2, 1987 Letter Regarding Historic
Landfill Operations

The units associated with the December 2, 1987 letter on historic
landfill operation assumptions are as follows:

Horn Rapids Landfill ( 300 Area)
- --- --- ----- - 618-10 ( 200 Area)

618-11 (200 Area)
213-J&K (200 Area)
Central Landfill ( 200 Area)



Reference 28

Memo from Kathleen Galloway, MITRE, to Sandy Crystall, EPA
December 29, 1987



MITRE

?,-.
To:

From:

Subject

Copies:

Sandy Crystall,
Acting Chief for NPL Operations,
Environmental Protection Agency (EPA)

Date: 29 December 1987

Kathleen Galloway, Member of the Technical Staff
The MITRE Corporation

The Toxicity of Uranium and Plutonium

B. Myers, S. Parrish

According to Sax, uranium is a highly toxic element on an acute basis
as well as on a radio-toxic basis. For this reason the Agency feels it is
appropriate to assign a value cf_3 -fov_thes toxicity of urar.i`.`^.

Sax states that the toxicity of plutonium compounds is based first upon
the very high radio-toxicity of the plutonium atom. In addition, the
permissible levels for plutonium are the lowest for any radioactive element.
Therefore, although a method for assigning toxicity values for
radio-nuclides is not established, the language in Sax would appear to
justify a toxicity value of 3 for plutonium.

xG/js

The MITRE Corporation
Cieil Systems Division

7525 Colshire Drive. McLean. Virginia 22102-3481
Telephone ( 703) 883-6000/Telex 248923
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